3 ^" 



♦ ^> ** * 



uUalil Jjp ^1 o^jc- ^ J 6^ SjUa f^-^ **** 1a ^ a lt 1 *^ 

SjUII r Ull 4*j*M I4L - Acljjll ibis ^ - **Uj« V* 



(^IJIa ±a* a jl "mill 



l0 ij-)>iJl djlj* 




^ (O^JbJI qUt.^ Sjft\*aJ! jTyo Biology SLscJI P3JL: 

jl^^dl ftjJbJ j^-fVf f&SfjJdf Botany OLJI f*Jc jLJVI SLc> 

.SL*JI |^JL: Uo 0U3& jlJOQI^ Zoology 

l^^ru^o Lgj>L>- (*-^3 J^l-^33 *^^3^3 l-g^^^3 l^Ua-ct ^J6Up^ 

itetab O3JCJI ^gi U ^Lj j-c 4»J!^?sJ! 4JCJUUJI3 ^XJUuJI 3*0^3 

J*ja*J ^g-is y$\ ^3-^3-^1 ^3^ i-^S (^oLJI k-iiX^JI liXA c< JL r *— mJ ^^-93 

3! bui L^JLo ^*-*»> U 4uoJalo p(3^j iA>- ^^Ic ^1^*^13 ^UJf ^r&yf ^ ^ <^ £ ~ 



(c) 



I u5(Hrtj\iffiift Of L024|jda ®hO#Y#2^A(^^ & L01J%!jA 

.N#aigd£ra&? 

+u^S ICCf&IjA K(M$ Y$MjL$uw% I 5+tedf +ad$ D 

■Ljfli)! 

(^b 2l\$dizffi5 A+#af Y^R 
A KgAj LLf YjAj QjA(^2^^>^^^ OBy!(^Dfed| K^BgiJ +od$ O 

jap>A+Mp^<^/Y^AI n^V+TJI 122^(^2 &zk-d 
L^uUjf I K^JKcOKf ICCfootf I 122 2zffi)£aat A+tedf L2Ceqif yKfif Y<fe E 
LJEitaua^tiitji^sacft+Kf U"^Z[A(^ IC^KX^L#&!^ 
.4 $*2 ^2U!/+cjHd^0l<A KXflj (£r|0 t«Wf y^Ttf 



(P 



(d) Ajfrl jjll Ajjflll AjjjIjII (jajl^L J jV) t L-^aU <ya. j] jjjll 



D£|I<L£ +<#dz- c 

.^^B^Mf K(g[ rr+ijap - D 

A^K(&tf\$OfiA\&&j\®%.Y§& -d' 

.+i!(^+d^+di0tY#a<l K22 2zRf - D 
(uaiPI/y^uTaf^fud^f 05 yT h£2Hn! +GrfS+c^f I adif oft^!^ rapD - d' 

.+a$2d| 

.2^ LP^fdzCft^f+pgA I It L2TH^T 5aftZl2njidia&T f 06 -D 
.(^2z®ft^|+^+nl:4^^!+*diqp-f a5-d 

Jto!jAl2^L0tf23f- 2^Y#2l<-c 
.(HjSZZBUkl 1^ Kja^A2#®K(&i - D 
.2WZJMTAI Lf2Ur^(^f -d' 

. Lfti^A+li^KCfl^zhi^ o&c 
. K($[h£yffli if 2Uf KXd| Kft^U zhlC(tft J- D 
. (Ltf !J AY^2P!f y*flzl JJAIjf ^(^f Kft2#$ U HhJCtit J- d' 



^j&jll ^iLull s^lj^il >i!1 d ^UaJl J^uuJI aiu1j<l 

..aUJl aj&llill J^SJl: J^IZI ^LJl 

I BftulJYW- 5j2^UrYf>acg)- NflzAN0 AyT llfy^TD- 3^- (^rfQHfgAf-D 

.(YTAflf- 2^)[^^-d 

. K<&f CferfD 22 2zffl)t2^ KX^ oS- c 
.(ffifiT? 2^A a^nl/Y]^ 051 E^K&JY&Pc- D 
. (B^ADl<A(^tnA5^. !JYJA]jn22 2zRfAf a5l H^I^Y^-d' 
.(^j^A+S^ftTAS^AC^^ o6l E^K&JY&Pc-D 

.K(^l Hap^l^h^YT^ajf a5-d 
MK(^+p8Af- 5^!/- 2W ) I [PfJf Y#2^ Lps^dzL2l^!f +QLT fe!f IC<^| !f C a5-E 

■ O-flBZ 

yuirABiiULj- aau^l/audt- I dTdlytfAf - (^A - (^rfD- (a&zk) L2^!J-c 
.(aa^l/OftdlAaS^IJLMr- KPI^I EZ&^IJK^fodl 

.(G$plj> 2&zfc) 12A^-D 
.^l/KCfi^l 5Y<$PLf AO#d' 

.((SfA]j>- (^k) ac^f-d 
. Lf3DfA+ 1 HS^A L^HS^a 2Nj K&^l^l-E 



(d) 



. Lai^lf (£rftif H2 2zR(gy K&f rapD - c 
CfeunLf I uE22 2uzffl[Ea3ft + pif) Off l2Nj A(+arj25f + ptf) yAJf 12N; t OS- D 

.a2^!j : Cftd|A- S2Nj!f LflflJ- +dBNj|f 



aiJLJI 2^*11 

luLull d^al<x>J I ^LuJl Uilkia JiSLa djul 

:J d l!l -iLJI 

. (e^> l^lyd^M^ Lj2aJ^ UfeJXXffig - c 

.5j2#Jfl E&^Had^K^L^fcy^^ o&c 
YuBD- aurajL^- l2uaej : 2G5^^ o&D 

:ydl<K($P$ 

.(ta& <ftfn> <Su^+d^icC!f)(fi^-e 

.(4^- (*d^> (^ai$ +f&d|$LfP!j : Y!(0bj : - D 
.tl&dlC^T^YK^J- (^^^ a5 



(E) 



cC KXidf D£|kL£ 

cd' +fftig+4J2dft£f KXg[ |f ft j2p> D 

cd +^^(arz!j : +^+a^+di0tY#2fed' 

DE +«a£<fflRfY^I]j>D 

De ICC^T SC^nAL^fe- C^E^A- C^T^CQ)- + + nl iflf- 

ED J^ill -.LJl dJUJl Jki jajJI 

dE +KDl^iat!pLjhi2gf- 2^Y#2fec 

de Itf l<ja^A2tf$IC(tf§D 

Ed' aWZJfAI/AI Lf2Ur^(itf-d' 

^ ^i^r^MaJoidr.jLHjAjjr 

..aUJl ^IM J^uSJl: J^tZI -iLJI 

EE a2^ KXijDfiJ S2NfifyKT]f-e 

$0 2Hn! I [Bfty^A (^p3fekA2tti!f SCCBS^rflefiA) a^Y^I- D 

eC (LflBZ 

eE {L$\3B{K(&j>$\ I tBp=Y#a^(^tol<A(^rCA54 !f Y^Qj> MfE^ ) s<J?!f- d' 

I CBfulJY^- S^QfY^Dj*- hfttzAI^ AyT IJIy^TD- So&tf- (^zrp +p8Af-0 

Ed (LJWSB^KX^[8« 

eD (W- 2&^)CE^d 



(e) Ajfrl jjll Ajjflll Ajjjliill ^J^U J jV) t L-^aU ^ j] jjull 



1 ^ J d !l1 -iLJJ 2Jo*l\ 

yuLfAGiULj- aau^l/aiXBl- I cffc^ytrAf- <fttA - (^zrp- tigfcfc) L8IS§!f- c 

cGc (a2^!fO|tc£Aaa\$!f L^ltff- KP^T EHoBl^lf KX^oxS 

cGe ((^0j> 2 ^R) L8AJf D 

ccE +oaV5!f KXffl^l 5Y(fT\jf AO}B£d' 

cDD +d^+diBf AI^QglfjD 

cde <S») a^t- <J 

cdE l^+|E^ALjiflSB*aa\$ KX&Uhkig(£$ E 

> rv ^Liir -iLJj <Uo*i\ ^LhjajJi 

:J 9 l21 -iLJI 

cM (^l^|yd2A^Lj^^L(feJiC(^c 

cdC (ftiBd&Ktitecflf- ZT^lIf KXfiHajD 

cdd' YKfofAKXE&gf-cf 

^ i x J^ill _,LJ1 aJoiJl ^Lf-jj^l 

t^LiJI -.LJI 
:ydB<K($p$ 

cEd (+afr tifck- <&$VD- (BjpJ$> ^dalf KOf !j= ) <&p$ c 

cEE (ti&9- (^Grt^+pgadlC^LfPI/YKflbj- D 

> v ^liiJl _,U1 aJUJI ^LujajJI 



(E) AjcI jjll Ajjflll Ajjjliill ^J^U J jV) t L-^aU ^ j] jjull 



.IajIjjJ 9 jjiJI: jjlall _il_JI 



(e) 



J^ltl ^1— ill 

The classification of organisms d-iajj ^Lul^JI .pjjajLi 

YAnJlj) L#dDf!JA Ljfllf Cfe 1 1 (fCEpC di rfCfl^b I 5i^F* YzIBg^!/ K(G^) VP 
ICCu^yoc^ [^!JA^fcl|LM*Uf Ay[^ (^^(^IJAy^ 

.52AJAYWA+ QQry^RYCliKfA+GDf!/ 
yftaffA- yuPIJ+ZCEgl I 5tp* RKC&C^fA^hif+q^ a^lf+lq^Jf LJ3e| 
Y^uR^CuK^ l^jU zteL^+ZOf AL®^^!/ KpJ dllKti^LjGfr L^-arejA 
+udiKgDZutf$ : y^E^^ia^^Cete LjflllfA Lf%!JA KCtflpMP £rj2cE 

□afaullf t^|©^zH^u#dDf!j : ++B^+a^+rt (fi^jL^B^f !Q+aDf!f KCftlJ IC($? 
KCuljSPj 1 [pydifcyA Lf%!JA KXft L0*O| h^atfj KCftlJ L^T ytf 6Q& a $m 

: !gK(^?l r|!Al 

Prokaryotes (K(#&|feh0 K($fr$C 
Eukaryotes( K$&!$&f) tfAtf +#? (D 

Blue green +up82d|$LfuP!j : Yu!(Qb!J : ABacteria (G&^nMl r|!Al Dgrfia(^P#Mi| 
+ZAJ$Jf 5+#ulf KCftlJ KTzuMOgdild^+BS^CtoHB^f 5K5f A algae 

{fo$K($$$LPii.$K\%Z<gM^ [MR|| cEl Igf&lJfWa K(^\7k^Kd^A (c) 

I mceEe R. Whittakera^jG^jeei^^ 
L#uuGDf!j : ++B^ KCtf^BSz K (aSJ^\^m- K^tiOPtB^z- K($ffi>\$\& 



(cQ 



super kingdom: prokaryota KNf£l JtS$hpp2Tgj: UMj 

kingdam: Monera IC^p^+^B^ 



Super kingdam: Eukaryota ^NplfiSBhlflSI^Jt^ 

L|%!j : ++B^^(^f++B^^++B^ Nj| uAI fQ#k\&f Mftff] ptifflflA 
kingdom: Plantae (phyta) I JSjptypEE 

2#$K(&2 - p(Z*P|gt !j) tflSa^KXfiH^ LU ^(ffljza!/- Y YKfcf -T> 
- : [MIA (t aBIS^jf Kdfiiijj) 2#$l(feJzNj 
l^tlEpC^t^ D c 
kingdom: myceteae (fungi) I JtpL£|f rJ>pE 

kingdom :Animalia Dtt£|£typED 

.Ljf ly! ^(Bjj^jglXj^lJ 



(cc) 



1 



Super kingdom: Eukaryota Super kingdom : Prokaryota 



iJM« oh.mi. 

Kingdom: „. , ... , . Kingdom: Monera 

. Kingdom: Kingdom: Plantae 

(Myceteae) , 



(t^(#CfcLr'P!fY!(fcff 



C8> Q|> 



K@D$ K@D$ K(&D$ Km ^ Kfflfertf YHfaf 



Kingdom : Plantae (phyta) 4jjW^ 4£LuJI 

+ ffhi^QDlj : KuX$$ yod# NJJ fDOl ttf Protoplasm U&\M&$>\ \M otf LJ^If C^fof : 

- ZXflf - I (^0Lf - Alf - + W Lfli&tff K(&^A (JD HZ a!/ LJ^f L2fpl !ga pr* 

(urlj- U^PIJL^^^A^L^aABSf^ ^j+d^+diBi) (aTPIJY^efc KjpEf i|fl-C 

.C^LfP KM uhi E^AbfcUM&qf Z KfAi5(e(jAaAFZ 

+^uz!j : ^ud|(ffl^TAutotrophic 3t$(fe I U1bLpC(^y^R:uia|fyljiaa|{:-c 

(ui^TofcAd^euc^ 

I u^cArulfpOunAI ^Atf L^i^lj 1 ft fd l^+&A$Jf+c[ (tff tCLPhktSltf Lflz 
+u^fe +&r Z gAJiSj^ Ry^2A^C^f'P!j : IpGftl SUpGf I E2^T Ok 
+^u!jHu^+ud^l<(ul$tf (^Jkjty! Photosynthesis I JAJU^Cffl^+^ + n^-j 
^ud|d%^6U t Off Heterotrophic* d#f I (fehotoautotrophic 
2uT(&2£ m2T(BbiC(^ LJj^BZ^T aoyh±0| hi&rZ afc $dijiiflz#+&r2f 
(urlj I d KXfiH^ljta&P I 51 J^lt !f d!fr+ffi&fifty^dU D^^lKXjffr^yfflz 

.1 diNja(Hji(BljIdAGg 

fn&t fo+lflKd^aiWl^i^ h*|pE||!yl£j8aJE:-b 

yu#1jA yqf uZUfA Kuir uzlj ^pA || ShMzffit !j= +4a^<tffiL#fo!f <&£^(}gf 



Ljjd^u+! +GrfS Off I 5L^0d^O^! 51 pD&ttfB lfrizad|diC(0^ I 5AJ|: NjDfc d' 
L^$CERLp$T| (OTP I CfelAK(^l(flb yAjUCfU} I Sfo^adl^jadf l&a^lJAiqfr 

+ (\m>\ ) [QtyKMai p^Kfeexual reproduction i$ lrj ^k2^ L$=ft\JC(G^ 2$feA 
.la^v^L^iq I C^ftlgKAice I CeoYCf Pg(+ if df^^dl 

Asexual reproduction or vegetative (AecUU .fPCOfiflft lJfjtf|ffiffttNj 

ADGULf2Z2^un dCCE^LT- KCgBf - y|z!j) yffl*C(tf£ Lfli&uTIJ (£r|Uf CfegM 

KuPT Ikfcjyffl^issue culture tit lltf Y2j2di 5NJAJf ICCfibl^ KCfei^aSRK ydf f$r| 
2Xu#£+u6*Uf KCulfaDtfftuZ (M/ap^hM/ #IK^ Irj SgfcKCfaDtf (dfe 



Plant Cell 

2u 2 yoc^htbdKf C^kA Y KobfA (fi^hpy^liJnicellular plants LfffiXA 

Multicultural (uoTP!/ I (^(oTP Lfl^lfc+qPJ Kfl&fif I ^ydf I a LJ^+®f 

■*# 

Cell theory ajUlldjjkj 

: I fiftl HZ^UUf f ^Schwann Lf^T L^ffiyjf Dt^Schleiden Lf$52C(^ D(i (H£[ A 
.((aTP ipmpofA+d&^+aiol a!JLJ$j) +GDf!j : ^j : Y^(ffl^^A+di0f -i 
{$$\j($f^($&k\ SM$ftk(ati»yK{$&f2 ^\^5%k\<m - Y 
.+|^ (aTP GgtfjL^l^LMCarPIJyQ^ -r 
IC(^u|lfja ttf l_M L&A C^lfi WAi&!j) LpDffA+dKZ_^ h#? ^(fiiajj! a LJ^ aTA 

2 J^j= 2 ulPU || !t$ Y#a^A [DpflJAytT!/ 1 5U zl$(Hjr zhl£ KX^ (aTP 2 « 
\&frdiK(^ ^||!^L0l^!(&J\$l!jr^ l^+^dDf!/ 

Gdf^CaYPIJLflu 

L^jdzGCac) L^fldlfl^D !gyT IA L^dzd- D L^e^o+d^+diBf y&3 
. LjGfr 2 LjJ| !J ISrr (aTP I 5Kp^j Lf2 1 (a^hp I 5(2fcfi# 

The structure of plant cell d-LiUJI a^laJI w 

(a Aqf 2ffn!f i jpuf aw - i at Af t o^r !j )Ltii&i& :Ceiiwaii ..jin^r ( ^ ) 

: L0tftl& tdBf I 51 a!J Csn! WhProtoplast .a^lb^vJl ( * ) 
Protoplasmic components K£|£ KDtKtfiffHfl JtN£Q^- D 

- K(ffij\k®#K- tdcSubpif (a£#Ml|- KP£i#- BzibGR&IJ- IfAiJydM 

. A apt Iqfif ngnOf ~ i niAi acah 




(cE) 



Non- protoplasmic components KQ0G&ffiju[j£|fl JfNfflfrf 
Cell wall cUiJI iUaJllUI 

I uSaj^lfyudaaPt^^ai&K^ t^Y^I \M^(S\\J^ 

|| 2^6+$ptUf (aTPIJ 2fr| I +di0t ac^rM afljtf mjjft a a^Ff afpnlf L^=R 

(uqjP I 5L£b| !JAL^(SBrP I SL^IJAYTPIJ+^D SLfa\^Z&zti$^ALfa\$ 

.aA#2ML&fc 
lAljnHflPPHffWiMj 

yuT^euudtAdftd|£ Cf fcg 52^) NJ- D . +d^(3uPDM&j : 2®6- d' 

.<^E^f}5L0^[pid 
: I NjKX|fo+ uAL^aABfaffnl/Y+a^ 
I uRf ra$ ra$ iqSf Ktifhkjl #flft Y ^: Middle lamella ^ J1 a^JI (I) 

Ljjd^u+afi^l CL Af toff !fl HZ^beQ jf Ijgg g Primary wall dU^HI tUJI (r) 

. a^iffl/A L#h£ K($2dzsgdiMft 2A3g 
ffi Lfli JpBf 2fpr,!f 5 fejfrlj JH#d#t afi bSecondary wall j«jmi (r) 
LPfilzm^ Lflz^A Ykmf |f y^^ip^d^BKizAa© L0#*a& 

2pj r# 1002 5f lt ^Ktfqfdfa &qfcl_£ ia£ ($jfS\ IJf 2 2zfc (D) Oft Pits i-iill 
La|Ltf L^^YWAic^fl 52 \B^U^^e^k^ ^ ^M^km\J aABf 

JOT^^JAl^CfiLfP I 5fnMsimple pits +0$ H£2|Uf -1 



(ce) 



I H^Aqf 2pi!f aijAKX^ 2pn ' 5fn&Abordered pits d|2|l!J -X 

KuPltf fUZt u !j= (E^d^i^L AJf Csrtf I 5Ul&a Iff 12| IJf <&$m6 1 PpFQ fpyfT 

.G%>l55QU'fc(fi^Torus 
+ u |# Y>qA2| IJf +ST£a\|EnAA L2Aqfcja 2PU +fefl#&|y(ftjyaflj fcl Njfftptf i#*p j 
(u^Qfibfehyl kl ^alluhpU^C^z^it fields 8|Mfy^a I q2R 

.(HjrzHabGDtf 

ICuT;ulM2hipL^I^TR+|^+dE^ubeR| Ofo I NjPlasmodesmata ^jyi^kjO 
I (^jklfDfA+GDf lptfANpC(tf£ I 5Q£ibfeh^yzT|I^IC(^ I 5l2^ld|(afP!f I 51 otf 
a2uPU+udKZ_^idrti|Cfe q?aQf yo[ AACaTPIjara (^J^^d|y|Lj^ASymplast 
. i jS^UT (aTP T fo 8Eri!f L^ioor lfcfAlfrAK(^(^yG^jU L2^fcJz 

Protoplast ,jjm1Li4J4»J1-Lm15 

Protoplasmic components HD0&ffl3i&l JtNfDZcf 

tNucleus aj a= jjjji) 
(aiPI/Yl^ I SL^I^+GE^adlCarP!/ 1 5Qzib8$ IJOtAI S^afflfttfCbfek tyz\ 

BZJ bCQ U !J yT £ Y^ANJWlfed££f£ A^Nuclear membrane a MJf dSf^jf -» 

AJAjflC^fodi^ 

L^ulif K(ucSl^K(ul^ehi uH2§&fo62 (gT yj^ ^Nucleoplasm aM$ y$ 

K($tAfc!jA 

I EZfljf zhyA? 2 lffiE|q$)Q^ I ^Chromatin reteculum +^^1/+^- W 
K^\\k^ I u!gfdi0tDglfj(^ADl^LMI 5LftjdB0 IN#.++h£f fcl^ EB^J^Ij 
KuZGj&A+a^AJKGit !JI 5^:1 1^ Genes KC^K&^Edl+^Jyc^Jydfc 

.KX^I 5f^0Df!f 

L^lild^idl! chromatad ptifet tift^t QpL0S^]i.£[ ia£ t^AJ^IJA 
fjcZ^ centromere 3ffiJ^fi^j Q^I<+U|Ljp^ Lfl»X ®K 

+ua^Af^(g[!j : y(feL^ + !^d|l Nj^lJA. EDOJifAC^Aj&t dD LjJ|!JA 

. ((fflfr I IqCMjTL^ 2PUydn Lflz 

(cE) AjoI jjll ^iiall Ajjjl!i]| ^J^U J jVl t flj^al] ^ jl j^l 



2$D0f +&J H2jfAtf i AdlAaM£yfl£!f I 55^^ q»zi I NjNucleolus KN£ 
yu|LJ K^dic (gjjljX3jz+aKpi 5ayQdDf!JAI nA#| 3f Of IJf # I S2aO|RI Itfl NfiPflfegUMj 

; Cytoplasm ^jlLiwaJI (r) 

a 8PLf +G^ubeQ !j= KX^t n!f ' HZ§ Aooa ttf afibfeHD^ CfUT+^ilf ASIj 
t+mu!^tUGE^^teru£U^ground plasm I ifttfOf ^hblJL^df^^ulJL^^M^) 

.t&2Ubp|f 

a^rq^icjU+Qpe^ +z&5 N^+n^isfecE^i i^ia^e a&£ yjq? Mt<fCf 

2 uD^.C^bGRfculf LjjdJE OtAf dirtf y^A\#J EPpjAI nactff Q£ibQQ !j= C£fe Lflz- 
QnbeQ I 5%cCA+GriJf (aTP!f I 5%eC (fifc) L^^^^tdPf m£ ufF(&*hA>! 
+ua§d£uuc&+ud^(udM+^^ 

Ofcd|Ot Af A«^ CDfL^ idbr a^f K^fod^+atfJ Ktir if I H2§ Ao^+^|cT C^DZ 
I H^AbA+a^3f ICuZ^v*^! I^dl^AJ^^W+^^n!/)^^ 
.1 ly^dfif yualflf KuZ(|&2&ft If L^IAlJr|JfAK(E5^(^af^|K(^l^ LflfW 
(A J^tm) Plasma membranes djp jlLJI djmijjj (V) 

(2un M+dna^ij+j^aABf afpnif i_£ Nj^sqg dfe u&tfij LjjMbc^ \aSsM> 

. Plasma lemma ( <&%M\\§) I dajf&fc IfCff^jfl (pQHb&fc !j= L0Z 
(Sug<S2 2uzoB£ibCQ !j= L£ (^^tdKf z!J lAijtiiSbAT ffif)2PCfC£f£ fn&(fi|z 
(^.a2POC(^Kpw^^L^e^K(^n Lfllfltf^f L^MjY^Tonoplast aA^f 

.t^t^u^er^uf \$w 2zi& b£ii#$ y i_£ (^^cff^ay tar z # atfLj 

LJidiJulflU LJjZ lafiB ASIjt pEhif LUfipdf I (pi ctfjHpCff^f Y$2R 6^d$n^ 

aTDifferentially permeable + U&^+uagjf+auT ($ NJLp cE&HpCffsjf K(gt [Mp_J& 
L^diutfBf t^&M&SPf I B&ftf W+dPtT !^L0ir#tf $d| 2&dmgl 5[^R(feddi: 
KXtfdSlflf LJidpiW 1 saer^Cf a^(^ta^LJl^VloAtai^^h4^2i:(g 

cffifci^I ^[fc^^idfft+unQ^icua^+ff^a^Ti \M^\m\j$wy\ 



(ce) 



Endoplasmic reticulum dj^jlb^Aijlj a^miJI (£) 

+uo^+uza^[|&^ Nj 
i naffpif I ucfijHpdS^KT &<&\fa$sM%ami tf^+raj i^jyi «m c^uh^ihD 

IC(^|f Cu© [J^+M^affe!f SoED L£ l2^d|(^jHfl£tyT ft (fl&PIJ L^d^+di0E)Z 
Rough E.R. +LfuP++H3 1 (pcK^^C^T) H^(^L2^ld|(^D^I#il# 

Smooth E.R. I (^Rdg'Blt+m LftftfoA 

yijTl)ffftd|y1l42^!^AK^^ 

(d) Plastids ^U^ILJI (o) 

Ljjdl r^GgufAAif i o&fflf <4 \&^<f?$\!^m\m^^ Nj 

L#j Irjjf (aTP I 5Proplastids Id^Lf LpS^ uH^L^ai^.td^ayjf +d^++B^B833C|2aliz 

1 u52 \B^\Mfamd[ Zp?$\3®t ^D^el^D^Lft=l<B52PU K(£yj^fZ2 
+uc^A +ul|B^$LfuP!j : K^uhipl !q(^ L^Efta I \fflfiO$tM\ IgCtfft.tiftD 

.LpEfZ 

Chloroplasts ^b-OailLJI -(f) 

(AfDELf^lCfljP!/! 5frAAcarotenoids Kff^l^agj I !g+Stf UCfoilorophyll 

2 uK*uh$J&r uP!/ Kpul uh^fjcgAD^AytT 2 ^2^!/ 1 5frAclALjft !JA5j2^Lf I 5 

+u^!j : K(ul^?ud&Gd|(aj'P I 5cdCI IgYK&SjM 5fDfAL^idi0f I 5(£(P yT& 

. Lfe^odf C- D L03$P}?eSp&+ q^lf K(0^ I 51 1 (2 ($0K 
Stroma ^ u!(^aoUfedi c^ubeQ Cffe L^i^oC^LfP!/ Kff$ uh£Y#a& 
+^fu^g^T yud^RC^ulJI 5Ic^|nM^l]||A^(^h^L^i3ir+^+^ N^ 
£DCM u !J Ijty P^Grana <&&rft AdCj3ffihp+ liftdftlJf yCpyffli/ z^Cajf zhi jgfciz 
h^EHolCJSffihpyT ffi&Thylakoids \q^u^ fr]$rtf \diz<&2 azfc+^J 1 ($Uf 
I u EMpftu h£i l^nlf * Ablftlntergrana lamella (jfrtf AXj3GEh£ L#ij> 

. I J£fe f 2pdC- d (^W£r| 



I u!grOl2^C&^L^aKf HfQ irJyjs^C^&tMl tf<#Bfc!fl Igfp^K&dia K($£dz 
\^tjknq&y<$R$ IflZ KPt uhi Nj: Chromoplasts hdffip. £fc u(f - (f ) 
Leucoplasts (.W^a-jll) /i JJI ^Uj^mgJ\ 

Amyloplasts I q&fct&n_j<pfc ub0fr&ti f^^V^L^MJ^LJ)^^ 
L#Pft\rapk Elaioplast I (^<+ditjfi)Kf^ ubfiiZ U&$K($AOc$ YA® (fl&P I 5CflJf LJfPfc 
Lfidf toofcLJXpt uHplftj L*c&I dBf ptfAlfl^l^a^^^tfflfifP I 5L^ftf 
Kpal uh£l SgyAJlfeLJl^dSafib^aBp 5L#(!JZdg Kpfc uh£^8TCL^!A8PU YJBLj 
KXtf l$> I 5LptpcqE Kff$ uHp L# yA*pNjf Ljgr &J\Lr IJf t L^KR uh£ D^uTIJ 
sA/t I 5LftfZcfl£ I !g$u"Rf Kpfc uh^yAD^.(Af !f I !g# feRfl? C^LfP I \gl 

.EGUfT 5(fey I n^W KXSbj 
Mitochondria Lmaj^wqII (1) 

D (^j^A LjfeMZ I IjftJ O^qA a A[ z!J yfHJ ^j(^^!(^+^Kil]^rD?^+a^ (fluP!j= 
(dftU+^Zn^3f Ofitf+n2f>2 ulF(£^2 [^L^adz 

Mu£*d* nft <ff^(a6p4|Aa#2 #nkudzRNA udna d^+^ljj (etajL^+tf} 

mqL£ \2f&\ NjCg^D^Cristae ICCfjSTS £C2 jSZUf I (^PpffcJ^/Q^^ 



.Lj^KCE^sMtdau^ 

Ribosomes ^lo^wUKV) 

taa ^^q?!j : +G£Ciwrt++raj : cq: i HZ2$h|BT&iasr +Mb»shB^ta Nj 

.+30} I 5Ljfi&$5dDfe^d2 N>4^(^k^QzibeR( !f I 5 
Golgi apparatus j-aj4A jj^a (A) 

Ljjdi^u+lot^u^byu+ADictyosomes KX^^Hbl t^kDgrpZA^dl^i^lo 

Ad%$ t aiaj bpjf + tracfeHei^ Vesicles 
affuni/CffiilJI^lijZ NJaHfA+tfBf K^j^y^RI E^c^AajSLf I qlAl aCajl 

.tdrapi 5a2PCLJ<£ft !Q^li#A+ W 
2j25iuhiTul^d|IC(^(fljPI 5(ftZ ^6jft(BS^+di0tac^Yta(^2[B^ 
(ucpt raftf K($n> LflRgHtf 5 U2(JjyrH ft +GE&1/ 22£l 2^!/ 1 5lA UjPaTP! 

Microbodies dgjj Jj ^La»lll (a) 

ICt^t u$ ^jAPeroxisomes KX&l u^ASd^ K^t Hlf IJ*P*I& ^iff^aM 
.taP? I 5<ft^+*^TCftf K^ftlflf I H^AbftGlyoxysomes 
Lysosomes ^lonmnni ill! (V*j 

yUAl dajf&fc dfihia^dzAi5+M HSr^+U^h^CeMd! !gf#fl!f IT (eBOp^ LpiSftfA 
+ diPf y Q£i b6R| 1 55 ID^Cb^cI $1^A + off + diBf (fil^ ICC^t A dDFl^Pp+t to K^Be ulf Ijt^Mj 



+ta(£ udiAAKXftl 51 JAr |f 1 I 5Bij2^)(3j ft K"U^|} y^okK(eBclg(^j4 adC^jf 

.C^-RJICptuHDZ 
I 5fnM K^p^ I SgLftftf y#OlW|ijZ <$ tfflb Qgrp Nj^^^J 

Non-protoplasmic components £ja i_>*JI ^LkOaJI- 
Vacuoles a-nLaiJI ^l^kJI-\ 

l2ud^+u&f au® KXftt^ptfD IS&.<^Qzilftt I 5L2T(^^(g25/finCfAi5l Nj 

ICul ubC^I ffljSfl (^b^l/CifilCfe^Cell sap aABfacTzlfl H^/^+^(aiPDZ 

A r$ a& rap aer uz!(£my& a£ibeQ if i_£ (^j^taa&uf +aq& tc[ ctf Nj(Tonopiast) 

LT (Sd^ KXtf KXtf l4fet!^+ei&c¥eQc^ KXgfeft Ify^lia^ +^^AdiMji jtiyfoiz 
I ^LMMflf+it^ yfflz3($UfAK}2fl]I^ 

.2An!jA aoftuf Ljiaaf L^fcynao 

+U2!($(ajP!j : l £+diBf YAIjMfb^T^ KZ^+tiBf aAbkftA 

KJ&n5aAd^^LjJ(^ H^AbR+dEfTl^ 

■<StfC£C|* 8rtpR+oPetA+|q$)Lp$Z 
- yu c$ GuRp !(^ I StiiiPtf yzr|l5(fluT l !f CSfiUfedl E2CfAi5f aAcfc: K$n3ft#JA 
CgULf + l$T I uE^dlcl IS^^y^ad^^^tM^I^^K^cpycBc 
C^d^iajTRJ+ptiZ I 50flj^p>tij ft a ABf aoT zDlaA^Uf UgLT !j= pAiA ^ULj&PIJ Cufcjz 

.(^(aTPIJ+K^JA 
(d)iiTl Starch grains La-ill xU+iz-r 

i u5cfui^pn^+a^+di0f yT^L^ioi tf^t^a^ij 1 Ktifat DApfitf2ife& 

.t^ yOQ^CbT dn#D^Lf l^iftkfpCflJf KCiraA'K^ ft a S^A^T 2 IMKXiD 12A[ 
+ucfl£ IR uh^v^Hilum I2t !f I c^CflJf +ho atad^A? IC(0b I 5f tirtf tfPfeCfltf 

(ucp 121 !J+&*adz q^kD^R^fifijf Kqfa c^a vi a& ift uhpa+ad! SL^Rppiat ija Lpgz 

LJJ 2PQT L0*2fr#Kfi I 5CflJf Y$ 2kt5aA+d(l^i 121 !f LftfcA> Off ftUpBptfLJ 5 
.aAi^I O^l 5(e|l2L !f+d(h^+hD LftK5lp$ uhp2ffn L0zt&pl2t !j= 



Aleurone grains /ni-Jill ^Lm-^ -V 

HpT u5La^uT AY^EPIf 2^+5©!/ 2*$l 5Dpb!f 13^)1 4 LPSdUf Ktflo (H$Z3 @g 

a^ul 2uPUf ^rtfA Crystalloid a 2ABptp ^Z]!(fe 2z6y^z^(fi%faj$n aAOO 
. I l^f^^L^^d^^i^loGloboid S^Egf 2z62AM2q; a&fc 
(Vhteua: Crystals d-u^Jl ^liULJl-i 

K\$FK0milWfi% UfS 6uc%d;f| dCf+Cf IT cB pD*6+ off D$ !<gf KO^pjJlCfB^IDf 
Y^OpL/ uzhi u5(^+aiBf yTf) IfcfAa^ 

£QM2£I uoA(fi|^Rf KXtfi 5(fi|Raphides KffiRff (^+cfe I 5L^R+^W2A1M^I< 

5J2AJ k$ l2T^(aiP I 54*tiftl3 yd^ l#d£&$ Kgf KtiEfct IpefopZft a&aABf 

. O&lfZ^oSfKXij 
Oils ^^Jl-Q 

I 2Z2(& Kfa fa/kft?m(£fi*f I 5+zdS K^SUp+M HZ W !f y^Ljfifi^Z dBf 

.tqaf IfflTtdlf KftKtf&!f Lfl^^Y^y^lJ K&A 
Latex jLiUJr^i-ilJr-n 
(JfluripET 2uzlo($? Wo35[ diT dfMLT dfD/J^ AN^+dPfl 5f K$fod|L0z 
tuajfeHp^uc^LiidiaBH jtf#Bfcdi£ lafi AfcKti^it ttf 5f&Sf#a#l 5fr& 
yqf uAafi#KXtfJ 51 Itig LJEfZ 5^K(I^eud&Kff^+^df j^tffift !J+&Xtfd$ 
.O&SZ ^ja^TJA(yT l[jf ICUJ>(fefl»af KX4j 5I LJflftr^ ^ Nflz 




v^T^jlUfUOISafi^Dliilt 




(D3) 



Types of plant cells ajjUiH LiSUll ^1^1 

(+G£^ad|+^U|r(fluP!J -i 
- : tiMfa^tfTRf -x 

(uoTP!/- +u|^#<ffifP!f- +GEfrii#!JA +a£Trt (aiP!J- \Zn$($fP ym<ss (auP -1 
KXtff |!JA +d(W!f+^(^-+mi^K^- LJB^^iRMflfP-^ 



Plant Tissues <^ 



LPu^(2d$Lf- SjaoQr- 5(f!j- 2Hn!j) Organs Cffir ZCLflz^loycgj KXft [ft 
+^hlC(^ L^M f (aTP IJf Tissues + rft npZ^iflz^Lfz!/ 

Lpu46£D cffuliftlJAI dnp^M IJ| y^MTP!/ LflfctfAr^i^fcteSimple 0$ hLfto 
.C©Ef|4 14YTPIM LyfflMrPIJ Lflr^z^TJ ^ a Aqfjt^Compound l^dz 

.Lf$n(arPL^nailjjri EZaBIJ^jO^PMeristematic tissues tG^ad|tnTl4f ^ 
+ [q?di$JAl p& Dglflf I EZSfllJ Kft3£($$ffiP Permanent tissues tc^ dirt D> D 

K^dMiPIJ L^ijir^oU - z!J K#n^f Lflidtf - y*T!j+zr&fcr2|dz- [Dpi/ iad^)L#Lj 

\> A 



V 



KNfz 



+<^/+l$OtUf£Tlrjzd' 



tft^dES: ' OfWttXfe* c tJBIfXfedac 

nJf^JEXfecfrD 

Haj^^dfa»tjjfe|tTa urn)® n\ 



; jJl 1< " : oU —mia dj p jjMi jpll ^» «« jSl (l 

Primary meristems tissues Kffl|£(HLft(^HDEpD2tiiol!iC 

IC($Lib65j2^Lf KTBTul^amilfAS A DEarfg Off I 5fnAAh# Z.^ tit Op 5fo&l IS| 

[Mjtad^Gd^. Apical meristem I cj£ d^ad^U <¥^c|ff I 5PqAt!(^ I &+§P$> 

II Nflzng i itf t cq^ d|t it iQf vi a s aESiXjAi iga^ ufeiicxfittf 5i jpuf I (ff 

:(cQyt=T I RJf I !Q2Gd^2HnDM}c^l 51 !&Yti5ptTJ2f>P3 
a^H^ASCfulJ+ucjMMCfljP!/ L0if0fA+|fo5 L£ 12(& AMj: Dermatogen ^((31(1^ 

a^i^scf If ce^<S&$nCf csi2TT^M l^iwc^ 

i^ul/CBLaTI!/ Lfo9n^lZV®Z\4i&K<$5 Lf2 L0i#G: Periblem }R;3|f3l<E£ 

. +i!($(£nUf 6&3n!JA 
YTuP!/ L^=H<(Hj#u|lfjL£ JVRgKX^J l{2 L0iftlo:Plerome K^f:httJfeUE3lcI^ 

. +2!(^(JnUTto^j : BBf!j : 65C©[p 
(EidEfPCJCfa&Ljft!fLft)q52All!<fil (tf I JCfloNtLjONjiCalyptrogen TOcp|f3tcl£q 

Qgit ad^U Njlntercalary meristem I u\$)\> cflfc 8dM U & "t iflf L^ahfAlA+ !<3 I & 
K(G&j 5K(afit !j= ^TA?I 5 Wd^+GrfS+c^f L£ fshic^ digtilif OjL^Jir^ol JPJb 
.+G£fit !Jy^D Ipffl I IgafdoO^YT KXfifV 
Secondary meristems KN|Hi0Ep}Ud£c 
I u5(fi||| IR+fflSngtiffiP LjpctittfADglQfT HZaftf ICp^J+^MfP LflzIUj 

yodfoict^titi^^^^'tttf uj^Aqif i^a#.M^AiaTi!ftoarmp 

.+^ftUf+nliWi !g2 CbrRyflD 

Permanent tissues (d*JLJ1) dp^A^mJI aagajlll- Uila 

IAj n5(B(j4 2f^j(ajPA+ l^di^A a paft Gg U# I HZLaftf (ftpuP Kfl5+ it Qfl Nj 

Ou5^^ADljT:ad!(^D6li3f I BEa2^!f YCgfa^ J 1 r^fSCdjr ^&+9tflOr <tfjfP!f L|J3IU^ 
: I 002 !gf ^JAyfnj I Cpd EZc^ d|trft ujf [tflft .trt iflf Y2fzdz 



t^dirUDKY) tU^hirUnp) 
; aL-uu-Jl do-iA^mJI dajgjtll (I) 

I cffuA=!f JVft LJJ 7 - d' I dTip^J^ Ltf - D Hi !JJ\E| llj- c 

a2j23JfJ\$l!f-d I cETl^l?gurj^Lif-D 

Boundary tissue ^lall ^mmjII (I 

$\ !JyA? 12TI$J\$ Lj/ffl*C(tf£ ^zihiLMl K($% l^jLftl& 

.(L$Sg\$ Dj+5jd|2rni!JA5^ !JyA? C^o^+rt 1$ 5 J2^LfA+ %y!f 2#o!JA 
(CC) lift Epidermis a'AJI^uM-i 
2(ud^5j2^A+u;W2^ I^+gdULIJ+I^I Nj 

I 5(fi|Hypodermis L2TT!^ KoRI (£R2T LjJ^D^aTPIf LjJ$pfA 2 J L2Th^+|Kl5 || 

; a vuj-JI Lilta, jgj >j qq 

(aTPI/jfE (J&rPIJ \qm uh^L^dC^ l2dfM&Cf Z K^q5l HZ§Acl<+& +i!(^uP 

. +T I TOlGuard cell) +1 2(3 (aTPhu 
(^a^+^WiEQ^^^Pp8AL?ThJi 5+n2zfcJiA=l<f|5L^(arP yfT 2 

.(CC) ill; K(&j!f+f2Al2Thi 5H33| d^^+pgAI 5 
(ftdB%32£ Cuticl y^!/ L0*|fo3hi> C@Q^2fr|!f U|El?n$(arP! I r@$$ 2M 

:Trichomes YSK&dTO 

lflauzM2 J(uU^Yu#j2l^y^ra<^Trichomes I2m$fp! Cm2TT$J\$l_J Aoo 
L2^u!JAY2u|!j : 5j2^D/u^Z2^^ KX&^$ $0fymZ2$c\i®% lfffiyA(^*5BZ& 
fnAcfiA.lJ^l^jaM 5(fi|+^2f)yaa$^5j2M 5(^+G£^L>Z2^dMrP!j : LppAD^!j : 

. ( Gc) ill +a^(©ZUry^O(22Cj2^r!j : 



tStomata %+Jtiil\ 

i_fta$ L$®m3k\zn$\ sk<&6\ N^2^cra?n$j\r| lj aoo 

I u5^eMl^(arPI p^yfTIJI Sf^BffliTTPWMrPO^Two guard cells 

I u5funMl f^l l^Y^ytTIJ+^Zta^l/ljCarP KdjTijaqf I 5lln2U|2i^ 

GUt u !J LJjZ aAjB£GUt !J ' fj£ 2 ffi^y^ d|(#Zhl^ 2(g& K(&?!f 5jg£D 

+u|[^W(^j2^D^^2yfl5[ I 5Y^Ml itcuuji H^n^sja^u! aat 

.(cc) ifrWKSh K(M$>0o sl^m^jftkmffift$ 

2^5&OL£(CftIj) (SI|f|5[M^ydpZ- Kj8S#LJji«fttr1t 
.+#(SaT |f K(fi^a&d8|L£Pk- tdB^ilf K^^Hf +Gt#tfffiftf Cf fcg 5|| acfkO^TPA 

(CD) lift Periderm ^jjajjj-JI^-mmJ 
I u5AAjdif I 5Lacf d|^(E5pjA2^i!JALjft jf L2Tmyad^ao a AlJ I J^J\E| Lj 
y(f u^jytrjftj! 5 Lftl& l^\S0qk{ KQf&j 5aA#Alz$jt frol ltf&||<gf 

Al2Tu^+|fU<^y^Lil2TlqaAqCDiadz Phellogen (L^nAgll I^DgXftdff 

.t^LarriiJL^RyfKJz 
Ljjdiud(^2^T I SfTJ^^ud^dffThaipIc- tfiadi.^pfl&P Phellem L#P-^ 
I u HZ_j£bG[ u !f Lpel^t 2ft (jA1fAdMSEg^z^;A2| IJf LflicJCI? (^fr| - +d#^d| 

ICCfuML^u+fttafDuPI/S^u!/! Sftfritft ^AC^IflSLflz^jA+ffilJ : DfflfWfuNj 

. lenticels 

(uilJU^u^+afru N^Phelloderm KmHYSt^ 



Paranchyma tissues KDp6^(fhUld£(c) 

JVftultf I u&5Au!JA2^DM^l^|!jM 5M5KXft I S^Cfl^j^uP!f Nj 

(Gd>L| < t .+^8 : L2T|!J : AC©[p 
.^(fi^^l^J^yilMp^+^JA^T!/! 52 \m\fo\2<&if^a$ 

+^Cf uZlAjr|5K^- +0$h£|Lj^j\> a^|£f t^fidf+Tlj 1 ^ 2fn!f +| q£ t off (aTP 
y+Tu!j : +u^+oy'JA+d^(^dMiP!j : LMn^6- (arPIJLpfeqgSdif QSb&fcljA- I3d^ 

: llj:IElf®qtXfe(|feiEiSlj 

+#rtf - d' LOT - D + W ^d^C@i|yor & - c 

UjJf I HZL2fl d| Ip^J I EZL2fl !J 0£ dj^Lf P Kpt u KfAiA I JA_f !f (fifjf) - D 

Y#IJ^ L2T| !J 05K(tf£ 05($ff" (aiP!| a^DONj: Parenchyma HufliT KDjB©g- 1 

. (Cd) lift +#^4 !f L2TfA5j2^u! 
LaCf u z!(&JiEBi2a^ K^A]5IC]U(arP!| storage parenchyma hrf0D£fflfflQti> 

cT U0fc2fr|!f +|qg O^+^fii|^(0^6BfnAc:Aerenchyma KN#||KDp3©tf- 1 

Collenchyma tissues 'A i nii J^Jj dajujjn (V») 

N) ! +4 CfOr +^JAO| hW LM^ HBfiT Cfi ZUf GBj^^NI Itf JWjLftft 

+ul^d^ur| Kfa} Gtf (aTP (Mji^JiLlVp^l^Jf JtuC^t^Dffl j4 GBNj !f C^r|U(A 5 j2AJf 5 dzpZ^+ dffejf 
+ ^(BP3[^^^d^T!|+[at dMiP OI^+G[mjfC$(arP!| NJfcffdMBg 



:l |ffd#l 2 i*PPJI^eHL^ qf)0j 

■ LjUjfSCfCB 

. YfeRf fr&ffi K<&*0D> (E^lAI dEfftf&SCf OB 
(Cd)ij| c t ; Sclerenchyma Tissues ygoj^jl U^mfll feMgjjj U) 

. (Si r^^ip^I^^i^M <*lJ&ft <4i*T hM Itf JWjtffP 2^ 

(aiP!| LJIhtftifllftif JSfJ ltf<SCfP L£ IjCaiP 2 ffiSkO| hJKffc lM^W B^P&NI ^OT L$ 

^ta^h£|Ljij^p^jaa)r +fcLjoHz 

Sclereids Kfl&l?pjfA Fibers 2 <#/ :(fifej(3p! <%kL0Lp.$$ lifj^jCaTP 
LPbiffiA+ulliiBlt+a^ 8fr| K^2jS0Lf mffl$P LJBi2(EBz: Fibers 2fl|JE(c 

+a|h£|Lj^|df L(^agOBft($^5y^lPf6!gi fdo(l5#r| 
IpEu^^D^J Qfeflf 2 U£ >0Q2T| !^C©EfZa Hf \ft5fr®b y+T 052 (Sjf frM 
l2Tu||f &5SJ^0^al^n!^sAu!f &PT^I<^ltt CBfSAiiafcT K($d$£5/0D 
.(C^iilt L^!j=K(lp5C©ip^DT(tft$Gf Itftdd^ (^lAdgipyTPI^y^aBh^ 
OB^KAgfc+Kft u! yadzfiCE^+G^fcJiaor p+fiadi^uP: Sclereids I tiftozlEic 
. KfiQKfoMl hS| Lj^pn^+ UfjBft tflg (®uP 2fn LPlJ^2| IJf 6& yfrnf 
OSfrM fcfAJJ\$ (aiP L#\j££to& LpE^MiP ADzd^MfP OBKft&ipjf frM 

Ot^|J\E|l^<3^YTRjmY^^ OBjaCf^T) IS| 

2 u#<fti^(+a^<ffi^) i 2WA+^!jy^B^OB(^^2^5j2^ L029H 

L2TupOu5L2u^h2^(+G£i^(fluP!j) iJceija^ d^a^+apaf aft)ZIBjSfYq3r 



(dd) 



Secretory tissue j \\ £g\ a-Mujlj (0) 

JMSPJA 3&£ !j= 2j25hA2T(tef£iZ (3j I Itf (aTPIJ y&J} +n1 4 LJJzTAIJ jtNjydB5 

(fluPIJ 2 2PU L^l^^P?OCj2j25Jr L#PR 2 &iRyODL(E& l£gf OL Ao foA Gland ft 

. abeqr ijAa&fDE&iiipj ftgji 5(g|+^(&2 . i 

. +5 3 A2t5(fAy^|!j : C^6Bfd®!j : KP[j^+^:+l<2 tf^k.^ 
yfflidSffe K^feaJ&aj&ia^^^ 

.(CE) lift : +d^A[FA+^2!J Kf 
Compound permenant tissues a-^ ^Jj dp^A^mJI dajujjij 

C©Efj4 14YTPIM L^i^fik+l^dinT: CIjONjYascular Tissue +#$(f+ri ifif ' 

(Cfe) lift : Xylem Tissue f tQfAifedfc 

Vessels tu^CbingJ^IbiarP!/ Lpd^udjlfiJZ Ljjdi|u+loYu+adMuLj^^ 
(a OTP Ljdi^loY 1} YTP!/ (fibfl^Cfe YTPIJ 2 (M+ [pflj cT O^IATracheids K<&[ | !JA 
Ljj dB£ rtf (bT eud|A ($|y| Lfl#>& KXft OBf it iflf tW^Nj. (+ & (aTPA+ fiadz 
. YTP!JHdri#to«ff&|L^^ 

:Vessels Ktf qfKVNJE- <T 

(ftun i Aok+ujjiaftn K^+i^oiA^anbeQijL^d^) mfflp l^io 

Ou^yo[ A^ OB^O (ajr zHq^TP!/ yT ffiA+^fd^T Lj^D^f dz^aOl h£| LjOEZ 

cftdiNjiCrp yiiqy^oyt/AY^+T 0E2^LPj:i^(^fc^n +dif azijafnijorufikyflD 

(uri/yfiClfe^2[B^+[^5+»r|dz^n ^(aTPI/Kof^l !^&+!/^hMftf 6ud|A 
+u$h&j£. (^JC^JL^kp^K^ac^r^^ 

LPu+loMetaxylem I KukYTPAProtoxylem y##TP LjdzT JJfftUf YTP!f L^loKXEfef 3d£ 
Lft&l !(# YTP!/ Udp^b I hill A3 |ia^AJf YTRf 05i Aflf 2p# Ud|&^fth#AJf 

. a^l^KCfl^DBYTPIJ 



:Tracheids IjtfrSf-f 
+ulli)Bl^n I^2^c0r+H(aiiaitdi|^l^l^!f L^idCfl 3ABfe+l«dMrP 

.6l^Aj'zDZ!^j : 24odfit2^^05Lr zh£(Hjr zUo*C(^ |!fyT 
L#jh*lDt (gf apiDETuklJpt^j'clll^ail^ SdBU L£ ($[ £\6(&2b®Z/$ yj tik 
.2u|l^2uSa2uPU+h^ upL^dBu^Ad^lll^ ^(aTPIJ 
yu|ltf(ur^.2M$lJ2^^ 

2 UGPr|l^ LpOgy+Tu !J 052 (3uf NJ3^8fr|!f 0H2 Odgf 53U<X+&AJf Os^A 

luW ^|L^PI<+^h^+Sgj'd^ I LpOtO^ h£|l_j$p±!(^ u! yad&GDf IjCaTP 

:Phloem tjB|fXfed£) 

. +acEr|^C^(arP!JA2 (CfA+I^^C^SJA+d^S/YaKSeOjf L^liA=loY+adM Lj^Nj 
K<&f 05a 8PUf Cffir ZLf QgSjgAJf 05l2njid|+ #gf ffA#yl <f Or 
2 (u3iat |^dMiPA+d(^; YdX^L^^M^ l(6gdz 5Lftl& . + 4 jaf + l^d|+ Iptif + rf lljjf Lflz 
(uoTP L^jdfffiiaipil uL|^l^+|^d3SuP fr&U a^lj^&^+OEfrp^AC^EfZ 

(uaTP!/ Ljjd^ u+A+ u&£gf Z[ <$<&&&gf (aTPIJA yd# 6(23 Eft 

.(CE) lift +^JAI t (fUf Y^CSyXM+GDf <aTP L£iM+a<feYtf!ft+*ggf 
+ I33| udiuGDf (fluP LflzTB 2 1 Lfl£l<ggf yAl^ Lftlo:Sieve tube Kjtfqff ig&E.<f 

(Hjf uztto&P!/ yT YTPp&^K^ON^ OR^ Af z!J y&h$ajr zlta* cpd^rj!/ 1 |qg 
Cfea^ piRA+u Sif W G5lp*lAflsieve plates tflggf g$ !J5&UL£ 

+T uTTOiaffip&GDr CaTP OKggf yAlflfST u&:Companion cells MgP|gtuqf:.f 

NJ+ l^dlCaiP!/ LJi2&(ggf YAtlJf OfLpHZ20$ !j= tfM 2 $ Bzib&fc OHZ Aofc 



5uc£D L£ (ajf zhydf X fficyhyAII^RU 1 13% dMiP :Sieve cells Kjtf^JfcjC|f .0lU 
YTP!f Nl LpBKXtfC |!f ^l^^^a&diCdHapBpVat&r (aTP Of d^lf K(s(£d| 
(a OTP Ljjdi|u+ffi:2 (3d6h2 A$fAI JpUfd^Efl A06 :Phloem fibers t|B|fe|FHf.q 

. ac^f [pii^zafri Kft+llp^QgyAD^ 

Vascular bundles f j^' 

2 uE^jM^J Bztf E&&2 2zk+T # Y#j2ROB(©!AYTP L^^^lf+nl iflf 

.mm 

2Cuq5£ Cf uDJCH^iPYTPIJC^^t^ 2^1 5 :Radial bundle KjcUtfJIflf ^ 

|| ydb^U^D^yA/ YTP!JA2PLf L£ 2 [BKi2Up2 J LpEZfify^ Lft&Hp&Iz 

Kjm(ft K(^5J2M5^ OB^cl l^aBflJON^Collateral bundles tfl£.V 
L^oyA/ YTPIJA fcfA 2Up2 1 LjDE^P YTP!J fn&(tf& IfDfAJ + 1 QpqM# Lfltf 
iQQl^^YTPIDEria^!/ YI^IJ CH^PM^PPZ 
pDfAaq?2 T Lp(2Z©[PYT T P!j : =Open collateral bundles hGNpii$fcrD0 (i 

CSiO! L^icfelJY^CW^Bicollateral bundles) «H€Npi&0ttlOf^ 

L#j hYTPIj) 2 AP KXfe| !J 5 £ 05C©! a 8Pf ladz^TPIJ D£&d$J N^MtfDZ 

(afri^lqg (aiP (^Bb 2 (&Jf L^^ (^L> ^E^lf + cfc!(&3GD6(lfiJf : KI^Ditt^GUiS^oUl 

Ctjcjf yu^ofAJ+IIi^SjaAaiA ^(^[PYTPIJL^^J^LJ^LA 

.L2^A 



(dE) 



^|Kg#i^HL0Bfq^ija«(C£m 




iiiijii Qiji guu iI) ^ iflil 



(de) 





(dE) 




(de) 



KDpWJfJfuqpi 2 ilfflpiN0qTNjl UUl!aMCB> lift 




alfgUEAfectfhTNj" UU0l!2f>:(£E) Ml 





tjB|^fedfeATPmftN/gi6nTNjUfuni!2f):(CE) ill 



(£2) 



4^ia ^jjIpj 




If 



- "-LLlU i^ui - 



(jjjlij ._i'u o.4ii* 



K^|:!l^pH4|SqTMjl UUQI!2f):(cc) ill 



(ED) 



J*iZ1 -.LJJ aJoidl ^LhjajII 

( /3^""3J^".ro^) ^^Jl jAaJl 

Compound microscope 

Ijaua^l^KHeRaTjic^+aS I 52^A qpg= yd& l^id| 30? K($fodi$2 \ to?T ! 
LP GDf Uf&2f t^ff Uqi/mi l4a^!Lf2nnd^2 Cfitf ydi^ca&Rf I 5Lp$n K#fodi$2! 
Yu^a<l H2^Y!^(^6jU.t|WC@Rya^ft20ji r^+a^|l2rtlUrD)^L^2njld| 
d&£2k^\J\fflklfy\ J^ljatld^il^+nTl&ACfluPIJf 03 IJ^LfljanjldigK/A 

.LpEr|d|LM2fpiadz 

.yc&J|lfLf lijz S22njid|2^fef I BZ/dsk-. >^JI a^Ui - ^ 
.2nj]d|(JrtD-M^ ftJTC^^^l - Y 
.yj^^tf Al 5N^Jya/p2njid|L0z ^(2nP!<&ll&al<l 5^6: J^Jl 

.l(2d|L0i *zli#(ftr IJ^j&O L£ yT 6+al5(^zradz IN^Lja^T Ljftdz 
.2njid|+bGH|^+GD(lJ LflilJyT l&^nnd| N0^d*5l +! I ^dzeMl -<= 

ICCul f2 d 1 D KKtfaf ydfcl +*| !j= ftflcT ipf 2 20!/ 1 3k\ l$f t OS 

iypct a^d&fig+^sa^g+agjM^T fipaSpogiofp* uai !gi_MfH 

. (ft a5gSd| +3$/ KCf W IJflja pog 
I uSD !g2njid|+bafil GBoft kYp^fl H$ I \Mmi\& L£ \2f& : >^Jlk,l^l -A 
yudz^u^(aTuoS^d|+l^DEAT OutPD H^ACo1Dt!t$+l2&+S£d^Ti !g£D 



IpPpiod&iagiT tafdfStif \gPD m !gatd|+b^|&ol<l 5yd* d:**-]!^! 

iOT+l^lJA+^+l^L^^dia^aWLPffl I !gl EE) 

.1 jadicSrtfi !gyl i<i (^cAr ij+of um 

; d-ijjxJl ^lj-a,lll -.j 

^d|+ul^D^jLyPL^!(feUl$+|!2^|+l^2aOI 1221^^: i^dl a«^ll 
.LM P fn&2r$d|U zhi ^LfDfA+d^+t g lf£ (a[ a5 
cE aaauh^(®jzha2iT +#5nT;gL0ALJ NM^Lf+zqiJI EAmr^tLt&l]^**!] -y 

.aWL0p^g2(fi|Z3fd|I^K22T (filZfljE^i^ 

2#2R 2z|di l^AaSir !J W Kft+^TIR fzlfydzp^ « oaAt d^tfrgLjoUL 0A 
.aa^^K^+OT+'tfEl/ydf^^LMl H2(®Lf 
f uo^KSrgLlcfD E^A[ aDH^Ifl K^lA+zTUf yaEtffft L^ly^TXbfclz^oll -* 

.aa^fa^^K? ATP 

;dla»aJU 

.+^+1 fEi; uopx+CT+t fnij uQpyau' yi =+<w d|aw i^b - > 

AJ($\\mjn&ty$>t o5l SWfcCXlOOHd&IRfElJ-V 
.(□:) y+T!(fef OSPI^z^l S2C0^YI^AI JAjMjatldKferp 0^2 2zk 

I ul^+diBt^Ta+dEilJS^L^Ml H2 2z^A06Lf&l 51 l^lUf 2njld|n># 
I ulgcCCGCC LjjdfT uRI ul^ !gyna6|| !t$ I J&r !J 2nj)d$iliHjS22 2zRf Yz"T 6 
YfAjLIjir uzhi uSLpuaat igawuopyl l<fp|| !^L^z^TmpBnd|LM^^a<XOCC 

.+^!UT2r^d| 



(EE? 



g2ucf tl^JyufP K(I^!UTOjada ODf ^(^l^!u! apT ^!Ur2njld|L^lo 
8njid|+TCf I Eai^Dft L2^di2AT L^|=fiS+^ &5did^nJ ICCf^ +q;#hfi^a^c[5^CHr oS 

.(DD)y+TI 5(fi| 




I udz[^A2njld^LfLf Irjll+S^L^^ydf^T !f ytrAf T 5lptr l#T HZhjicf yu" 
+a$if +1 fzjjA 2njld|+be#+c^ d|+CT +1 p$ upftft. ft yKf &k2d| fcK$ pSf 

.frfAUPI HZ 

+ dt^lf +1 Ljd^LHf j D^C^alj 1 C&j' !f apf d^CB|Pf I 5l(2d|L&kt GDh£njld|N]A -X 
.+J3lt diap 2rtpfiA ICffir qLI cd H^T art fo (Ar !f 2pT dinh lc2d| || 2aA 



. || ut (^M^dl 5(^& 2nj]d| 10^1 EZstf oSQ2d| Uttpdf (Efp^o3#+ a&TlJ ytr -r 

K(u Z($Lpu+ffi:U I ufa Z jabX&aOTJ (fife ytr S*JIM B^AaifcMiq Lj 

^d|Uffipdf 12A[ SripRT lb CfiHa^Jf 0# !/ 1| aa DfitoaiT !f l^!fy(fi^ (§£P[jb 
jflD/s/tT5 !g^A<£Ha£§r !J Utf !J y(^ (&2AC !f e^Lf Aydft J D^Lf M|[ a5 

.^UjAa^d|Uffi?df a3<l fo I HH !g 

. Ngdi.02njld| || &0fcto2d| || &ol<qg - V 
.2^/2 dbUf Iftr l# OUt I H^A^L^ia^if+offiTlf 111*-^ 

.2 nou i fo qef+CLph) 
rflur AL^qL^M^ L^iaOTJC^E IITdSH !t$Cover toaenjd^^l C£ Dz-i 
0£Tu RL2u Ig2 2uO I HZ^gBZPUf 2 20!/ fflf ffiytiff? yJ^A+ Iflif L0#a| Kffij^z 
la&TK&^ST ^^S^BNgd^ai for C^rlj^i«pAadp^!| LT ^ D^^Lj 

IffRll&IWf 051 STpp^M^^^^dll^lHaaLfadl+aOT/ytr Diz-* 



a^ui (Sun yqjAqiatqj^^^ 

.UeTd^z 

+a&Tu!j : (£iCEytr D^MiqLJNp^trA+dn^a +o£T 21 to}! 5a6jT IJcSrtfytr 

if^jK^L^fcg^ldz 
J\$ u llj G^zlf y+TTJA (aTP!f yfT UoU . a2hgf iq!(£EKa2iT !J uq!(^aif alWjE of -r 

. a AFf 2pl$+«f z!J lAl^fA LSTTi^ 
Cfik tS^ I HS^X If l2TH£C£r| I 122 3*i|f$Jf LfJiC| Ljytr A yd^ l^lf f 0$3% -i 
upxjLAl2TT$JVft L^zpofA+diBEaa^f l^!<gDs&fo§3lT !j= l^K^ O^OfoOTJ 

.laft^&Cf Z KJAiSK^^IJAa^^^Ai^ 
+uftS^ yud^r#fo*2!(^+di0t Y^ekOLf M+T E£2f LljBg fifT C&2f 

Chloroplasts tfciqfl fifauCf-f 

:.[^JI-ilJ^ 

t UGDhidn^a I HZffiqLJ 5(1 06 I J^zC(^($AUf K(^j20CL0*p8Ayu' -> 
JO&TIJC^gh^AI SEISMS A2£(eg>UL W 

Ezib&fc !j= I 5+1 cg^zdzlj C^LfP!/ Kff$ uh^L^$$E!f I H^AblA+ 13% dMiPIJ LP 
.<8®4 (e^ C^Bf + hjoDd f+T!f + cC 2pA3ar dni !f aUli#T 52rtpl< 



DffliqLl5YBetfL^»ytf^!^^ of 
yd^cAUT 50O 510* uhp L0fc C^i^ Ift uh^CfluPIJ y+T Q2f DSfifjTP|f LflfcfA 2 1 

Chromoplasts ftffP fife ikf- 0lU 

ht)CeA+udn^2 +0&uT I GHfiliqLj 5^D&M2J I2dt I d2EfJ^ llj Csq 1 2^ 

■"W 

f Of t^aOTJCEAC^iqLjS^ia^+l^aq LJJIfiJ K(Ek> IT zhSJTtf -i 
. pflf yAMi-JJiq Lj/tf Aydi p3f 821= Dffl iq!(£EKa 2iT !j= Uq!<^b 
Cfu Uf KCulto fljfuKtf c£l2t IJ+drt^i +h|£d$+hi£d2 1 UJMO| h^CfUJ KXAd fNjf -X 

ICC^ct^l^ 5K£AH£yfr UoU (BjjEflf KXflbjsq? I 52^!/ I trSif Y^!f f of 
ien$(fluPI 5Uo&(I^j) WO^diC(^|gAyTLJ 52^1 irfelJY^IIJf of 

1 a^^i? y+T 1 sra$ !<^f ic($^ ipel^^^ii sgfarap 3fn fpjz^ 



: DffzNjjttraf -01U 

t uof QBWaffiTif (fife ytr AdMiqLJ S^raa^rtf lag Safp^cgf 
I u5tuff^C^di+it^ I E^AcoCfluP!/ Ijttfj aAF? ac[ z!J UoU a2^if l^KftEKaSiT !J U^SCgb 
. Npsijf df|>2f . L^Myr+it^ I NjaABfaoTE!/ 

djgl i ill daju ijn 

: JD^T*^pia^1jHdJE!23 

.(+G£^ad|+^fii|+nTi4 : -^ 

+l^dirtaj)-+^hin , iajl (^ic^d|+rillflr- Y 

uq!(u^5^uDEDdEi([+^D yl h£AD/^f 2^! +aclg+c|f I I l&tfY^f of- D 

J\$ u l!J L^ifDfA+d^ 2hgf uq!f di of C*f a$ ad|J\$ IJf y*T + bauds 2|T !J 
- +udiBf 3j25y* ua32 a> B£if&| !JA iad^) LfAJ| - +|qgg (^Ayh&JMrPI/ytT UolA 
+G£au*l ad|+udBf 2f .(aTPIJ L^fl^^dfr&U (fi|z+&C£ Z K^5fAiA [pf ydz 

.+d(f +|^(fedif oRyc^le^+aOTJ L^CflfftUf LJal-Y 
+0&uT(unp^uu' CEo&TI EZ$ir D^d^T^y^^L2p^^!+G£i|[+^yTf 
1 2Njydi<l fo 2 O&Mj&ZZ^ii !J ydiftta^poOTJ Ydt ydSfotf Csr| I H2§ aPDanCeia 
adifuo^f of. +o<2T!JC&£ytf O^^p^Vt^ yQDCMiqLi^fA^aOTJySfDe 

OuH2C(E^YI^AI l&SJY^IjM 5NJNjf dz^A+^jHTOUfA^ 

• !lt» m .1 1 : U1_ | 

K(^|2Ai™5apE l^Qactf^+fgAyC^^f+I^A I [pfl2TI$l 5aftZ of-D 



KjSGfTulJy^TUuo^ ofVY 
[^AUuo&a^f^flAK^ of-un 

l^!(ul«a2iT!j : l^!(^d@j : f^OTy^(^+ $0 S<£ I 52Ng I if2Z Yl^pf of- D 
JSftultf ipsQfud^r uaa+«Atf+^rij^Y(A^l2Tl!f I 51 dTl#($J\r| HJ Lfl^fclzaa^f 

LflfeDf I sfmiMcaYpij- t®mp(J<aYP!$- lar^j^Lj^o izmpyatif cflmftif 

.Ylfi|!(&®iPYTP!f JVft LJ 22 W$K 

C^2f. (uQyPIJL^^^d^OqMl^tdeqf ZlAi5pOqA- 2fpr,!f LpfaHqg +|K5 

.QSfl H2C(^YI¥AI cfrrtj^Qf 
(uojPIJA+dEfru lift (OTP I q^L^Lf I 5f UgMftr] tfflfliftif (aiP!| LJ^UaU 

.HfifT H2co^Yi¥Ai dfiiftiMuf i^Bf .iaT|!f+ia^i 5iam$ 

. t u pSADEut AcSJVft 1$ I 5U0LA LflEKftKXaj fiAyJ LJ 52Ng I if 2Z Y^pf of - Y 

. ^j=6i2ac(^Yi#(#Nf i ¥ 

Kfsiipjr-Y 2<apf-D 

:i*Jil1(i) 

+u|Q^! u5+u^Ef2 (3Df Uo&a2iT !j= l^K&MEHf KXtf*(f ! 2^ I if2Z Y^pf of - TD 

.t|or lAi^ajfnijt^ 

+ucfe^h5^d|2(^5(^LpoU. Lpp^t|l5K^K(^Cf I 5al^j I ir2ZY^pf of-Y 
.QSf I H2C(^ Y ^JA 2 (&Jf (aTP Q2f .t#& 

.tdBnolJ^y+TUoU. +^^2^18^52^1 Lf2ZY(^pf of-D 



J\$ul_j[ d&lMffi<^^\j&\$l0KyTLj 51 lt2ZY^|! lal^toaSTf of-Y 
t$oB^£ZL Of (aiP!| y<£ra$2f <ffifP!f y+T UoU (&T <gf iat\ET I ! II 

.QSfT H2C#^Y(#(^f I 

:n|«UEXfe#d' 

CaiolclzausSC^P^+fl^ Kjft[jf y+T UoU abeqf Sf S(f I 52Ng I if 2Z YtfJpf of - D 

. 2 ^pRC^b 

.IWf (M^tdBTllJKPijf UoU Qffid|a(^l2Tpl 521^1 LTEZY^pf Of-Y 
C©IP^L}Y YTRfMLj-D :l!gP 

:ftqpxfed« 

.aa^l^!(^a2l!j : lA^^I< , (^ll 521^1 irSZY^pf of .c 
.2PUf L£ 2 Effl2Gp2 T LJ E$DjAyt d^Gfj^d^ilp^TPIJ 1 Y3f UoU . D 
yflD&©|u&fivp*ft I 5YTP!f t fPffDZlGfa YTPIJA USC^D^Lf YTPjf UPUoU .d' 
NJNjf <efe&2f .t^ftTO Of 2=t3di 5YC^lJf LWlAyAff 2Hn I 5YTP YZtfymjrfik 

I \\s%) I ISjM YTPIJA yAJf YTP|f + &FQ Ha^|Ud|tYr^UoU a3# iq!(£EKz 

.(a2|l$l +rajAI d|jAI lijeiajA 
I 5^&h^Y#lJjM 1$ YTPIJA y^YTPIJ^AC^ 

.Q2jf I H2C(l^+f# yd^SfAl LfferTY^If 
UuoU ^^^^^^^^^(^^(apC^Cf I 5aNgl ir2ZY(tfpf Of .E 

.2+2d|Y2pl JPMT YTPIJA KXflaZ SaA^YTP^^pA 
J^uLj^oTPD^af. K^tfyfTUoU. 3bOqf IJ 1 K^aAigf YTPDZI&5 YtfJpf Of .e 

.QfifT HZCC^Y^JAYTPIJ 1 



(dc) 



:tJBKXfedf ) 

l^!(u^l^BpC^LjJ2>(f ^CEdEJpfe^CBApCf I 52^1 !«f Y(fi| !j= f o$c 



(da 



- : I |f ip#u])f K($H$m HZoPlijjf K^^&aAofc- D 
A p&dlC^LfP!/ Y KflOJ fyp Y <&TO ^^P- 'D 

- WKCuSC^f+u+B^Y KXftt+Bflg'D I Nj||!(ffi uAI fftAflf t^Ot+B^^B^-d' 
-^AJKC^-K&jzalf YKfof- :l NjGfel H^dTfc+d^+^L^jH:^ 

.2^l(^dz2M*plj^z 
+a£sfflDL£<fl3ljfl&raf IpGft Cafe L^Ry^RI tfl IS^t^td^K(^K(fiH^O 

. l2T(Bb^2^T aoyhit ^oPlt z!J ffA# L$=l<y&$ 6U L^&jf (^Cft uh£ 
.t^tUtfl^liq^JKXflH^i 5ftlq|f3qSfft po6 -i 

.cwjLj^jca^AY^ipDAcwjitaBt -v 

L^u4*^+»t G5G0!f CSnSf AS^ ICl ubeB0BHtilBD6T ABSffr LJl^^eflk: \$$$\<m -A 
.+GE^UbfeN)GDf 8£ ^(^d^+GE^bfeN)GDf K$fodz.0z 

.(^^6AdiBfK($fodz 
+C^uh^2u|llJ(^jL^p!Q2Gd^i ABf ^fnlf OBfLrg^iC^fdi^ I2(fe- : 2|L!f -> - 
q^ul/C^&ad^. l2^dz2PDagf^iJ^|y(^ya^k(^^t^d|l2|^ 

Afi0t$K(^ !j=y|LJ H^c^+^^J+OTl^OE^R^ONj- : l/Atf -U 

i ftia&i i^nw^ T fez M k^Dz\\m^^(^\\feg anbe^ if -u 

tan^^fKuZ^yat^ ggdlOtAJA^IW)! 2PQftabpWl&l!f KX^nlf^ 

.+®f 05 

2fpjr|!f L£ r^^te^DEana^J + lfOJy^bqg (ffe - : I dajh^Cff^ ->r 



((Jd) Ajfrl jjll Ajjflll Ajjjliill ^J^U J jV) t L-^aU ^ j] jjull 



(^Lf uP!J ICffdul uhipOuNjYfAjCQl uuAQg^lSj+dtf +GE^b^2hfl^rjD- : KftuHp-W 

. +3^Cap^lJ^I<X&di£ I2(fe 
C LPtpc^ Ift u^y^^ !JyA? IflZ K0b LJfflfij Lftlo- :Cfitf K*l -1 1 
trUuly! +c^ud|+^fAY#2l^l 5+rtjtfld|(^!j4ZftJ$i£ 12(6: I fi^JM^Uf -W 
.+l^Ji^Aa^Dgli]j( : l EH2f|!f ICf|5f^<^rP 

.SA#Aitd!^^+^L£2Jl$l dz? L#tfk#(d^&$ 
t po6l Lj{{PP2^^ amiAiA I 5l2TH£yadf 06I rfAJ\E| LJ2^$ -i ^ 

i uaua&pif (^^ij^D^aaf i 5yorfB|di sfrfciaet p+Kd^rp : \qm^ - Y • 

.+^!JAa2^f 

2uUp2 T LJ KZftf+ (©Ef^d^TP!/ y^d^WSUpBfr 2^!/ 1 Sf^J Bztf > 

.U£Cfe^LfYTP!J : A2[BKiz 

y^YTuP!JAU^DE^pDfAaGp2TLJ HZ©IPYTP!^ Ipp^tlipC^S^ 

.Y^l^+nji^PZ 

a2u£l utf K^lij^^lfy^^iyEP^ajgg^^ L£ 13& a2j23/J\$ llj -i i 



J*il1 -iLJl ^ dh*i\ 

cqffiHp- 1 conp^M itf - 1 H5RM uf - 1 jtfiitf j\$ i* +®f 

Nj <&!J^ifi^m$\to<$K(ffiWk-) 

I HZ^^foUt^td^K(gtfK(fiHtf-t 

S^uBEhfflflflMff OBI l^+G^adl^P!/! 5t fro^j(fi| KtiSAfj-r 

tMvl^dia^ 3d| (£rfDft OBt AJf Lfistf I 5(eb|t2A*i!jA 

. kae 

A KC^I 5f^^+c^d^+nl WXr^^2 £ 

^I^Udl ^ alLliJI ^I.Udl ( x ]M*± aa^Mall ^iliUdl ( V ) M* fi* (** 

-:dJLil1 

( ) (^^6a,a[F^N>d^+^ 
( ) .($tAI5ia^T IJ/^M^^IiJAY^^^^ 

. + nT iflf a + a^t ad^+ dBf - > 

( iad^K^Ai5- +|q£ 2fr - 13?T W : Kft(6pi$faflfcad# (aTPIJaoJi: • 
(+ac£riift=(arP- +acETl@C^LrP - +^r^+i!C^LrP):T [3| ac#(ajrP Qg|lfiL^^RQ • 

.1 \$g£sMs0S- +1^1^- +G£frii#!j : (arP!j : - \W\$&(ati»f 
.L^Km^ Sf^J+dztf- L^J^Lj-l K&glJYAWjf- +dd$2d|(arP!J 



The seeds Jl 

KXtf Iff L^q!f Qgl^lA (fipiCkfetf Ad%X*rp <8 + fp*P#+ ^ONj:tfRfe if** 
l33u!^ODc|f ttoyffliadSf ^nhiBgn^ C^ET pICcl^ Lpc^ l2M^J»adS0Nj: Kflfeif** 
J\Lr (tfj U d# LflLftfciadBf KtfHS 051 X Ixjjf 2^AY% I 3fel< 

- : +ho(JAL2H$L^2^Al2df yTf) 

Ou52#$2 [B^L2^A0^f I 5(fi||| !kyQD^^+ #y^f L£pl L^^^yT 5 

Endosperm EJ^bpJ - d' Embryo L^q!f . D . Testa IZ[ \$ .> 

:Testa dj>^J1-\ 

i fu[D£Lft&2 uilj^zfltf 2^+tf^+ 

y(f £ytfAj£)NjHilum Latl/Q^k+^JLcT lljOEjn^.aacfZ^ *22dM 14CJ1PAD 
a^H0h2 2^5#Y|AL2t !J L0#2|!(£|a^Funicle a2t IJytolJS&O L£ iad8f 2ffrN£H$ 
I \K^yO^Ch\Z^O.q(M9^^ Lfla ttfAMicropyl 
(eft ill : Embryo ^J^\-Y 
L$^fr}^K($mT&Aafac\ L^i.^q!j : Lft:|^L2H$6B(2n \$$\\$\JfC2rtf AMj 

.+d4q ^ALppAD 
^uo1<Ad^a2^n!jY^^2^!jOMa^a?T (2r| AMj: Radicle pRfftf 

puzhi 2u'P!j : r^|aMA+d^!(^te2u'Pr^^^ Plumile H|ifjff 



(dE) 



L2H$L0q OBKXp&gl (^DOEZ K(^LiJ$p ^#EmfcfA+|[3^frK# 

yTh^L2^AO^fAy^2^hy^^[ OBNjffficO^Monocotyledons 

t d&d$ (3A[ (|A yAgf 2^fl2B(fta& OB ^Dicotyledons 

.2$>!JA 

K(uHi^5(ud|z+|[3fed^&^ ^K<M$k^ d' 

■ abeqrif 

ya^oa ttf l_M aAJdi^^n!/ 01^ :Epicotyl J^Kdcii|pHS^|f (i 

y(f u y^-Cy|6a ^ 2A?d| ip&rtf ONjHypocotyle I £> lEhatiUfttfNjlft^ 

: O^M l^lj^TOCBLMacf ! (B^+$(£iA+dgij2 J^A ^(©EiOljJl jiUi d 
W frAi|yfoe- d' I JAjMJ (flft- D (fej L£fPf - c 
. r^ffi-d +W^d|ycTAAf (ffcg-D 

: Endosperm ,o j-uu^lil -V 
: (^jL0LPQ2^^IAL^iDtt?dM LJ_p I2(fe 
an!/ L^q!(to6M LPB(J?!f L£P6:Endospermic seeds \Qi%tfV$\$^kt$'D 
L2Su^Y#a<. Ofc|fA L2t^ YAidA Y/^Pjf y^l^ oe^>^j !f 2^\Q!pA Ljkjjlf Adlj 

yuT^IC(u|IiPXr#^!j : L^'P6Exendospermic seeds : +GE%^gj!j : 2^ Y 
N)hlL#q +L2rp=+GE^f|fij!j : l2^Y#2R . t dlJAI c^Ayy^f 2A^)LM 

.LjfPdlfe 



tT^!/ L^s£d$apta*j +|g^ ap<Lji{pwy(f Pf Ljwafcgftefetf apr 

I u5(ucf (I2d|) 4hu(f 2 u£ h£L2fljDlcT pL^^OfflftfftoHFl «BfNJf 'If* 




Seed germination Jd i J I z\ uj 

K(uHtf DeSeedling I2p$ ^^^(^X^C^tl^lJtlq^ || 20I&2 AMj 

L2Pu hp+ ©Zdzg^T !J KXft L^kl for KXtifr <JhL0*C(^ (B[ji2cM Itf L2^f 0(23 K2i 

. Seedling stage 

: jaUilQ aojlUla^jUll Ja^l (!) 

:Water^loJl-l 

pOunAOBL^tMU 129$^)+ fcfcl Itf+^IK}^ LJJ a2£2ir d8|2Ha6 
&d$&<^!j4u^A^!JA+o^ 

ULpu$r| (uqjP (ft I4i0$ hgfcjf)!^ l3fPd|+« ^dSM| KX&lflf ycE yr^j & K(tf!#A 
ICCBi^fof 2 [B^%eC- ed QqICC^ (£rfia K^p^OBNJ^j/T SCaiP!/ Y^fcOBdSlv^ 
. KC^f OBI 1 Cgt^d^ CS^CBljifn^T l^+W2uR^^Z^ 
U£u-P^ LM *Uf l?a&I ^LPIJPU Q? LJ^ aH-P^Ct (fD/di : Oxygen -r 
Ou !q i fflu 6 hp L£ Bf&Lfflt *Qf Y A LJ^f l<ft! t dau !j= 1 \f&$ 5 K2S^ L#8Kf B *TXJ# 

(urpDJB ul^h£^^+cjHd|L2J^!j : +n2f)2 ^Temperature djl>Jl JL^-V 
l2f2opr|2f)2 [B^+QPfdin2pdC- DC L#\B92fc2m$ Q^zOptimum 00^12(20^20 
^d^K^ll^JtFlu^^^aaPmt^C yoT^d^^+^M^ul^ 
yCul^j+ZBulA+c^S/KC^ll^aCf^ CHZ^\&d$ \rffi2ti& 

Ljjd^ u 02 2f2a y(B|dfe ipki|5ai5|YrA]je^Hi§i+cM + g[ tuKtifr tff£ t$gj= $d£ 
YyfluhDA(+u!paJi|0^+^dir|2f)dd- 2sT L^^GtffYAoaxS^lJfsaESf 2«tu 

.iti&irffiQH - d L0\JCH§[(i JR j) I2ttf 



: Light *9*Jl-£ 

y&liight sensitive (Af Dft O 2At^6. Light indifferent seeds (Af Dft (£ a a£ (B(j#u 
ft <£u a 2&u h£ Ljj d2Pf mj| tifr . iao[ pL2l^ M (&r DET 2zlfcD^$gyT£l PIJ 2#fa 

sensitive D&bDZ 

(ffiUpUiifly cfil aa»2 pfoAC^df c& ALT*8^J MZItf 2^CBCAf !j= yd& 
L#ja CSKXtfj! ari^Bf^(Lfe^EfiatEC OnAJfyfiO) Red ^d^^Chx\$ Up^RIA.KXtft 
a^H^unMlCCaS! Uhbl^LpBt^lffl^Eda Or|Ad^AJ I X ffPFar red ^ad£jf(Ar !JLp 
t ^aA(Afu!f L02d£jfL^ (f fc^L^ + !^d|6NjPhytochrome rag^Q^+lt^ 

. Ktifr 

: Host plant JlUII ^UJI "0 

1 ulHb^D^C^p^yJ^J IC(flHj^65K2^j^U9Krt§[U ||Mf KXtfjatu 

: Internal conditions jLjJSII aojlill d-iLIJIL^jjiJI (^) 

: Seed dormancy o*o^» -l 

2 8zR+df# L2IS2^Sd$EhaQ^Hi§iU IT zbGiDormancy LPdgf +an2(tf 2 I dA 
yulrjzl Fy= 0NjY(|3QP Qgljdgf yr0k KX© mjft a y^RyflCBT |RLM!f ftLfcif 12#d 



(EQ 



KX4 L^ia^l^am^U^fEh^v^SAdi.^ qe 0!Qyna6:Ui|fATdaf .x 

hi u 5(u cp L^Cu d^!JA |ft $ Hdf IT cfi yffl&if yt#Adf KX^i^ y£ 2#2ftu 

KuH^uuSflrjUT ICAJ£)!gi fflk2 2^U azkyflDCJETa!/ Ax<gfcg<S^tf g>0D 

|| W KTO cC LpdiHf YA® yfliCftj Qgy^Tlg Ljd^T RC^QDt^P 

. K$Ey cCL^nfri^^OBI |Hb 

:OSIJC^LJia^9XjA<^ pD62«tSpKXtf#aeftyCfP 

: Physical changes a ;kH ^1 j.i-fr'ill - I 

Lpua! LcT; u|!f52d^L2H$GUt OHiji^ltf yj&A 12H$ Oftj KjS^tf l^ljydB: 

. a*l£+0l5SaBUL£(i^y^2^Qlpf 

K&&$\ p0lAl2po!f+r|2f)C6ipgfe || St^yoCf & (fl^/cdC QgfSq (^%cC Lfl^jju 

: Biochemical changes ^j.p jq.i^H j1>jajJ1 -t* 

KXtfcft!fiarfuLJ|fc t pD6CSI|y^)tn*-jLM^to!Gf AtlD^!(^0!gyA^Lp(gijpU 
(uoTP OuSC^Cful^jy^ h#Aj£)!gf l4Pd|y#a^ lflal|^cl|yAMl J^lySt 



: ONjKXtffr (ffipunflf Iff K(fibelif l^Pd| 

.1 (fltftyAff T 5(fi|Protease ad&^GHgfCl^hbdpLr (^gKXflfeHpytfc* -V 
OD^^LJLa^^Cytase 2d$ !j= ^OL^fltfCKXSft 0!Q2^Zffl/ yA?lo -* 

Biotic changes a^^JI ^1 -V 



:Hypogeal germination ^jlil ^Luill - I 

+ud4q!j r +|^u!f+!(^JAA^+ri^-JI S^ICC^lr fEhi^ CUt K<fcK<$$m\W$ |Hb 

: Epigeal germination jul^iJI ^LiJill 



(Ed) 



(cd) lift :Broad bean seed d^RfRjtC) 
.a^!JA+T^!JA 

I u foA H£ L0|CfpijLtyASf la^KXffcjlCjjO 3 CJJzJIf OBZCGfjfol M$ yd2|>z?jAf of • 

(cE) Ml = Castor oil seed IXfflRfRjtc) 

t^u5^jUofel2H$l 51 u-aZY^yc^D^^tZq^t^ia^f of-c 
\a}\&\j\u\3pN&2Xtfs\% aO(^Tp8hd(idfCP+Hq[ZLcT pK}t$L&r&Z L0h$ KftyfHJ 
LJkjlft 6ft!f CSJ^bW - 2 (fTlf - IcT L^^+2ffi:(B©UolA IHt !f <3j0fcfl OfcKfe 2zk 

. (pi la?! ) +T&!jAL#q£ L^EaOC^ia^l/L^i^loa^ 
L3^l1pL^d|4te>Y3Q5P|f LSthlC09lC^P C(£|f OBEaCdgflp+M^ yd2(^f of-D 

. I #NK(Mt- liiW- L#Ei^l3t!£Lf UoU L2p$L^=RI foA 

(Cd) lift :Corn Grain ffl£K& 
(url^L^dif L#$AL#&ZL|DUt KJtyWfUofft tZqir^tS^thrtJI^f of • 
y^J L^rjlf ytr AdiwLAt hfljf I 51 \fcl Y&pyd%AA&A l -<&$if 5 LjJd^NjYP^ 20 

Ljjd^u+aHc+uhD^T lAJIfY^lfl 5UolA( +zT I!/) LpofA+IEZ^IoLMAlfci 
aATlJ| CS^fiJjJf- I l^|!fCS|>^ij]f - LjadLf +|H15- + to!f2 uZ Ljdf^PTPf I IJUECtfj 
L^|=(<l foA+hrfj 1 L^J^jR|uL8^+to ICC^ICfAJP aZ2C(^+ K5^ ydf^^fAf of • 

. Ga^jLflftJItffro^ • 
.1 uZnC<&$- \cs^M\- IfcfA+IEKftytolJ • 




ijdkuapDZ 
hflHRMff-d 



ifqapd j^aafoft Mji uua !a f> :(cd) in 





IjaJEOEfDZ 



)fJtfh(6l J^teEfDftNjl UU0l!2f):(cd) lift 



(Ed) 



.( ladff 2ffrhM[^Rf Cb^T pKd2^ IfcfA l3*\0jiBclfi^j KQf: • 

2^A+dE%>^j2%) (^jL0LPQ2^^L^qDtt?dM L|£ iacfe/^j:!^Nj|ik • 

.^3^ L$2kt$>\ 5Ljkjj|f Lftft • 
P3 ycgj KXflfr Diz l#d^i^P<(^Xf 14 #l^t Lftfr t IrjjUf || 8ol& 2 (ft f jtfE • 

oUlill ^LJI jjk aluul 

: l^Lioll ^lol^JLi lo Jo^f : (V) 

YM 3 !/ KXtfJ 5<fifc|u y^f KXtfJ afeo - 1 

^Uf (x) d*lL£4 da^Mall ^IjUftJl (V) doll* /k£» a^Sl JoaJl d_.Li^ : (r) 

: dlLUJI ^IjLjaII 

( ) idffift^uSfa^L^ari^iatu 

dJbJl -jIjLiaJI iinii i.1 1<h jul^lll ChH loo fo.pn11 d-i^SlI : (V*) 

(LPcff- Ljkjp^- Lafa^+nsp- i^rilf+i^T) K^s+aTa^cwETtf ljjz* 

loo djLi£ ^ >j*j jill ^oldl ^LuaJI jj^j! : (£) 

.+l^Ji^2T 23fc^ <l^<ajXflij2^^l#f |f tlqUT 2 (ftj= -X 

.^(^(^SS^AJia^Ay^f I 5K(i#yoJ3dz 



(EE) 



j^jll 'U*^ vljUUl ^Uall J^imll dJiiljJ 



(Ee) 



Jjfll^l Jl 

os^j -iM ,eU]1 jj^Uill J^rfJl 

Morphology of flowering plant 

54 u !^2&U nff Ou IS| Npu"P Cffir ZtydB<A+dti$& ZQfZ Lfli 21^!/ KXft 

+uf8^GUut 5Aj5fur^6i 2uT YKJ^+raitfCUt ICaRfr^oi 2tTi r^z.0iftloi 2^!J 

.($rp&2zdz 

tuKtfaX/l Ku(fcy$Vb.Qm<3%id(% A)L^RA(ipft (&£^rfDQ5|| Lfto 
Y2u^:Oul^ Njttft /^Secondary Roots +#l#2^ (6qaj) I JfRtSf 2^!/ L0il£P& 

.+fa^L^BucfirA(SI|f (J ^K(^Kdifc<^j2A^ 
5 (£u !J ONjVegetative organs N£uT ZD/dBft+T&IJ Atf]+ n^-F^j^' fi***oH -f 
K^SAjLJ^aCbllN^Uf Ou NjReproductive organs +^JkCffir ZlA5j2AJfA [^IIJA Y2&JA 

.(D§)#T2tft^2($iA 
t^fojg^AiC^y^ 2LfP!j : Y^i|Lft:|^ 
^|ZL^di^ZL^i3fd|O^Internodes K(ofitANodes f|Z 5 !f CH^r^ 20$LfA 
+rljrfudid(^ ^250CM [^I^M+^t^K^j^U^^^^ 
+uatft+clf Q^(^[^ 2uT!j : ^^ 

yT u IJ^5 u li#A lfuZ(f LflifgAf Y+2fi^5 $\bnfc% Adf Ipa OHZfSdf: 3hyd£lMa ttf 
yflCK^ 2^ ZD/dM . 
2(udf Y<$ uPljAc^l^Ehto^ 



(EE) 



Y^4 KXft l(& 12^ C^g^ (tffdzl |«AS (f!f Wj(ahbf|QOffi:Dif IVfEft KXft +zdft5 
ICC^Trees 2CB|mShrub I 2anT ICC^Herb OUZ IC(^g(^3! lifoK(0^ r$A.lja# 

:Qg(Bjj& L2^)Vla l^$R+dfe!f 
(Z dBf pfr Off - y^f - 22Uf) ftfA Cfe&jfSC^ l^ydpcOltf ONjAnnual - D 
(yrtif " 2nUJP- S^f -Yif) yflKAJzCSLfttt OBCB^b L2^)yd^6l^BiennialL^ ICft- Y 

:<ftSlC0U Ifc! (^2df Perennial l2d£JzW 
. (yfcqlglf - yanlJf - (Eft yfflz - c 
ft)y(tf|l€Hp- 1 +OU^f 2(quTtyuffl£ver green DtiEf yf&5 lauTPc^diM^aW- D 
.6^- yi^f- t dfi#- OPPI/y^fceciduous 5j2AJT+q^fcJz 




L^ipCfML^z 2P^ KXfijDtffyfTlf :(fe) y*T 



Cffir ZLf L0ij$ $2 L^L^otq^JtoBl^lj 1 IC(G^ 05 
.{S0ij- [££h£- 5(^1/- a^nlf )ydE& Vegetative organs : IN^LfP ZC0«D 
2($Sf- ICJ2AJf- aO^LD ydBft Reproductive organs :+^RCffir ZD 

:I^P!/(©ZQf:0C) 

Root system ^ji— ajl ,c*»?J1 

(i jpflp oqpuraiiif Lfli^A+ia^GUi icofcipg Ai$T ^oRftAr^f Asijamif 

.2PUf 

aa^iasj^cffiu-D KxaffitAflzagnicias-e 

.+^GUt ICakljfcBM !*(t#r1f 24Hi!j=P) $82^(LJi2{i!f ADft- d' 

. i2rn$azz_$# fafoCA^ ipftEfa- 6 ift upg\$ ujsc^Ratriif+cjz- d 

A\&$CEK<&jK®k-c 

C^Z[ M+dBHi!f ICja^n/tlCLjijJidBfeLr !J+ #gf 2T tf^tlftf eQc^cfiS f (f kg- D 

3*1 yfli^PRDZ^IJ f I VkkipfrdiZQ DjCBtSW $$2^ LJfPR: LjifPff - d' 

. <ftdj$($Gf OBf&Hn y|zfr EM R: KXfltf 05i 2u"P!f 3^ - D 
(DE)ytT:j^jr3LU 

+ ud^+ucff+aSiMaft6G^^2W Root cap l^lljj-c 

.t#2£ +z&3 Kft+ar^J (ftpuP LJJ t f2®^2R^^ IA 
2(2d£lT;3^ZJ|lg+aruL}G£^2dMlPL^i|j:ffi:: Meristematic region t&fiff+cjff \\Us$D 

gfcd Lp$n tit tQEtnlf Qq2 of R 



(eQ 



I Ad8 (tfSfayfifltRI 00 tttf&atijldfi 2 B^fciZone of elongation + Qf + |Olrjzd' 

.yAJJOS 

^n^Gd^CMSacfelJf Qf fcjt+|04£)c£l<:Root Hairs region ICjafcTlf +|OLJzD 

.(^IftfeudtA 

(UQJP yuoi} J\Lf LJ^yd|ot^2^!f +|OI(j2a 2zfc: Permanent region +(ffif +|CU#- d 

.(CEy+T)50^|I^PBIJpur 
:Types of roots j^^aJI 

: Main(Tap) root! pft/MipQF 3*1!/- C 
yfHJ OCWEraa'Dpj«f y+T NJjoQ fjE!/ 2^!/ l_M OBafotf AJzLflzTlq 

OBj^AGfeAq QgY^ttfKjfeftn Nj|2IZPI&tc|f AljSft&pfljf W ||«gmdHfc 
.(L^ipCfMami OBI di/p^yy^A+^AS^LPIIJ^^Oc^Y^BiLj 
: Adventitious roots +ar 2z[f 3&n!f - D 
Ou H$u yfflz^tf a£ Kt4 (£rfCL0i2r| " TUizfflgyhaftilf LflzIUjU 2*n ONj 

: Fibrous roots +<$P<ir 2zf2#q!f D 
LjjdiA£u-Pky^S^I * Kfc+a#UtTfl2!J 12$ y&IJ OB+^fcJizdg tar 2Z 2Aq ONj 
fu|Z Ljjd^yanlJ^yT H^&(^+arajS(f!f OHZJaPIAYT l^iatfAOJf S(f! Bzjf 
t|ipCfM05C^Ef2 a^lJY^MOp^i^lAyanl^ GfeaBA(iflp || tfJ? yfflza^J 5^ !j= 



: Modifications of roots j$iaJ1 <3lj$a^i 
:ONj2mi!J 

(D&) VfT rd^Laill Jd iaJ1 ^Ij^i -I 

: Storage roots ^6i$>^kK\ ^l^Fd^&O -D 
+ 1^ u !J 1| 2CTu & Nfit u OjIarP $Pp\ W L^TO^hJi^ Opjf 2^!/ 2folo 

.+5BZJf(£ra?$J l^pi pA2^(^^L^6BC)lt+W 
2ftr| Ou5(U(# Fusiform I 12^2^!/ - D .2ar|!j 2Hn OB(^ConicalOT2Pd|2^!J- C 

■yn3f 

.2nU^ADCSf2tn OB(fi|Napiforma^2tn!J- d' 

(Dc) lilt :Tuberous(storage) RootsKlp^HtFMff'WC 

.(B$a p$E^ (BpLt RQqi ffl6(ffiof 2z!J a^trilf OB+M L£PftiK(G^ Opfc 
Y&^f OHZL^-PI^ [Ja£D(£x&$ 2Hi 05(fi| \ZY($$&Q +or 2z!J 2^!/ OB LfcVtf [JafoA 

(DC) ift :Prop roots KgBfffNWf " C 

+duu'2z!j : 2^n!j : L^^^+^GUL Lfl^lfS^flZ L0^$ANj2#*i ONj 

C^unQf Lju^+u^ LJj di l^f eLic^TA f (f fcftifiJ Erap& fogfcU I fo YT | !JA I2ttf 

. 2u"PO^jl (fiftfhx DEi 2zd| 
:Climbing roots ttfcHtffTOJI|f:- D 

ljCB|5 OBUSPfi^ LJ2fr|!JA i^Tlj 1 pdz+^Lf !f ICCflK^ iCf 0H3or2Z 2#*i U£Pk 

:Contractile roots ^RlffftyF- d' 

+ UGDf KXSdfeoa^yCf hUfA K(G^D&r 2Lf 5 A !j= emptor 2z!J 2^!/ IJNjUEPfc 
.IT 2Lf OUt LJliCWtS (S ^ZSdtKXffi^ IR^kYl (£^L##66N|Lr ft ^ft'DdgKXi^ pnii!^ 
.yQf HdfAX (flpc^ 05(fi|W Lftfc2^i|f \M 
: Aerial roots K^JH^f^fNWf-D 



(eD) 



ftoLftld&y^raga^ M§ 

.Ficus bengalensis OS$K§> L#f 3(B|TD6B(fi^ 
(d£) y£T :Respiratary roots +^^2^!f- E 

Avicennia officinalis LJ^I 2^1/ K(^^($^0KM^^\^(^(^2 

.ad£jraoHp22r|6BAigi ttfA 




+^|2t*#}OE[jilr&l OSPfcl^ :(CE) yfT 



(ed) 
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&f\\\k\\ CjIjJ CjULu jiaJ jail 

Anatomy of young Dicot. root 

:OflJ 05$ 

. (+ !f(EfclB^B (f Qj6(2Z©[PYTP!j) ^^OpS^- D . I cfW pOpA- c 
. v r Fp)EK$f YT?!fA U£0?D2ijj$b L^yAJf YT?!f - d' 
(dD)yfT al^oo ^j^JjUIJI 

+^RUou6+G^!j : K^!jH|a4^ Of2ZY^pf oSfl? 

:Piliferous layer C 
2^yA Ljd^dC^ afnlf + |qg .(ajr Ehyd^T jEfci| (aTP!/ 2 J Lfli^lfc 

tdTaSf 12TT$Q£I& L2T|!f |K5 yAo^a^alcfn taB^lf KjSafnj L^IWIftUJ l^Njaod^ 
friAA+dBfjf QfenQr +^H^L^!j : Lpfi[a^n 6(2Z^t2lot foExodermisIC^^Uf 

iCortex^f-C 

+ 1^3/ 2oJ& Cfe L#PI& +dfcd| eudSfA ycT &(b|$jAa +z{ JA \6frK($$di%3ft» 
{\^Ufo^\6^($ti$my)foU (aTP!/ L0ftfA2 1 L^il^d^iaTI!/ L0i|K5 2P0) 
l_£b| !J Ipfife C^Pf (aiP! +^q!J afrtf OEZ^t aoEndodermis I cgpWfe 2zk+^l| 
ybj£)(Z^fM L2T| !J LJj£8| yAPf) QtfgCasparian strip I 2F^ 0£T 2z6U£T + liftdz 
Kft2#n 6®. I c£pW (aiP I 5+001/ ipei|yuP Lfl^dzt GDhlauP!/ 2fn yuP L0z$£fedz 

.Passage cells2&d|(OJP Q$<Y$ 2k 
+7uAL0zi4:|fc+G^A+roT^ cylinder Hu^|fhctijfeLE D 

. ^^((©IJAYTPIj) +^^+111 iflTAy^ &h£J\$ LpN>n1 Op 
+ |q£ \m\%<$ (fluPIJ Ljd 2 J Lfli^ I c^pjf J\f* LjOOZPericycle m £Hp - U 
|| 2H& (+#tf£f) +0^!/ 2^!/ aigy^| £Hp UjJf OtfMffp (&e(G[Jz2fr!J 

. Qf^J \Md$ + | ©Z.^ROB(br © 
Y2^L£l^&6l^+#^J Bftf yPpM^hp OaZVascular bundles +^1/ Qa&flf - Y 

\<m\$Mi? <M&-¥. ytpij yi $k\ jpuf (©Efl^Bid^d^pfed^ I jpuf YTP!/ 
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tfPPMetaxylem Ogf YTPIJA UKfi 5 !/ itf j? OBProtoxylem y&YTP LJJ^TP!/ 
IflZ L^kYTPIJtcfeAl f^YTPIJ^l^^^YTPI^SdLr yAJf YTR^ 
yAJf YTP!/ +dnac^ (3jji*$2fl(f Qb|f 2 1 M IfDfAJ I 1 i£K$H I +Z +zD2& \&K$ 
(OTP fnM(©! 2 (tA+dE£rp^fljPA+d(^ Y*0L0iA6l JP*Jf (©ipExarch 
.a^D^^y^OBGij^YzI&^PYTP!/ L^OT^d 

. IpqfAftlipCRI 5fdz? E LJiappp^Qabf E- D Lftip^CEl^di^J Bztf -X 
. LfpfAf+l ipCfMOBf a^^BpC/MOBia^ +dfc!f OBYTPIJ+^D-^ 
. IftffAf + 1 EpCfMOByt fclS L^|:§pCfM6B5 &f Lft6Y#lJf-t 
. Ifeftf 1 1 ipCfMOBI c^P# (flJP 2fr| # OGg6l_£bt jf 

5 of l^t®m#(&&P L^^a^DE^Jtj^Lfa^&p^ :PithY^llJ- ur| 
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The Stem $ ^ 

L$i Nt2A[ u Odp 3£ u d$ Nodes ftz!/ Q^fcytf Leaves 5 J2AJ ycM Of 20Hjr zbGi 
#3 (£u !J + U ^elPu 5Terminal buds + fflUIJ CE^Np Nj££d$Internode + dsfit !J Q£l<L#}Z 
(^ipp2J^N^.5j2^0Eb6BAxillarybuds +^C^2h^Y25J( : 

. I +E!JA5j2^UrA2^!j : L0\h2Cf z!/ yc[ 

. I a^^($f)6BCfU A2R !j YT pOB 2&ft !<£ + $d£lja®f -° 
Types of stems null <cl4.il 

. Subterranean stems +dif 20jft . Aerial stems +cjp\|jLjft \JPD 

: iyAif5A!f-Lfo 

yflDL^!/ Kft todfttf +^1/ ydftA U 2Uf (X* SABAJif I 5^!f OIN^ 
+c^dzShrubs Kj2anT!JA Trees 2(qTUfA (^zl2di# KCfikj (brfoydftA I2d£i| 

. Deciduous 5j2^+Q$fclfevergreen L2LfP!j : 
(dd) yf T: jjgrjf 54 ifyffiTD 
: ytiM+d^aZj*^^ ^5^1/01^: Erect stem +c#5^!j(c 

K}t& I !A? (%&m & Cfttf ipfflhuCB^T fzfiA y^RJT lflaft22^i<+[^ 

. I^!JAy^A[2|^y^i2cML^ 

y* 0B^9DA±|(^!A+(#($Ta Atif U +pif 5(£ ONj:Creeping stem +5^!/ iqfr - D 

. DigJAa^2(^!J5A II !ty 00^32^2^ 05 
(B^cStALT 2UfOUt 5 A ONj: Runner stem +«$f - d' 

ICacKf (^JA LT 8UT CUt! +tdzd| (EjjfZ 0(2Z+^ +dif2Z 2#*i LftGA + 083 
Kd| (t!^23f) || tfjf Ktfjyfflaatf^uTIJ 2*ft 055 A !f IjWM GAf Cf fc^A 

.(ilfZ 
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k%($$ ($ia g^ytr A 05 Alf (%%\J\$!J CNj Climbing stem \\$X%5$$-D 

: OUfopjflJ^p^y^^ 
5(G£C2 (^yODYuHps^^ S^+dftyA? (^©3^2 :Twining 2 (gftftfD 

.|| !M ^^^1^2(1^ IjCef 052 #Lf t ^a^ADCC^ 5<fi|?>j2Aj 
teP[XfZIcii^+T^+^^aNJL^I TOJyffiAfZSuadl: Tenderils 5&&Mty 

(fil+I^A/CL^nftyr KXftjf 9&\ Ugffihfl^litf I 5(3|l SO rau^2A?fidi^6f)5 

.tipipi 5 

CBCfil+ftpdMrP!/ IftiZ fPe I P$ HJAmr OS^EOSi^ fdzl<:Prickles ||jmj^(LU 

.+dEtgrh!f I 5(fi|l Ujtffih2ADl<L0iJ^ 
f*l +raqfo$jZ KftS^ L£ «6 ONj Short and Dwarf stem L2o[ |!/ 5(^1/ (d 

5^1/6^. lp6toj2^2r^fcfAy^ 

Dif CSSqfr AI^U L#A? ^^(fiKp^&nlJA^^anlJf 05(fi|Short stem iao[ I!/ 
ydU^ R I !(f B$f 0® U 2Uf COL Y2p IpEAd^fcuT 5j2^DCC^ iao[ pyUfcyhyAJf 
(^^lif C^PIJSjg^yiM^ qjBdE COd&S^ 

. 2beq[ IfiCg" I 5(^y^kU+GC^5Cg'!j r yUl^fr| la^T !JY23Jf 

( dD) ftT : Subterranean Stems d-^ti^l .i^iJI :LjLi 
\®&50^tfffiydfcftTq\ti^Vtm$a\ Kok($$#dfe>$ :Rhizome rae&IJ-c 
5^!/ Lftkyanltf (^pdk.J&i aifP!/ 2^Aad£^ rae^+^A+drt^ t^h^I&CS 
. +GElfrA+^5^!j : ^Y^A Canna (E&JAI a£jfA+z&! 
+^^+W^^dfTl^+C^fcJiaor p+dif 2f 5(£ lfZ(pl_£ L2(feCorm +c^=!f- D 
ijaMflzlf U&k K(ffSt A flzlj +cfiAHf I H22rtpl< K(afit !J U 2Uf CC* ! +^ii0b 

1 5fn^ cpfif naDiafRf sqg? 1 5yc^ kia^r i_£ ia£ 1 is| 2f&Cf % \\ %f 

+c^DZipf Hz?f L^il£P^+dlTld|C^u'P!j : 5j2AJf ^hD^dl S0!| Mp+cEAKf +cjz 
LJliKtf C^apD^nl I^Biftc^y^P^^Cgllf Cf fcftiJapk+d^+dif 2Z2A*i 
|| AHf (^ffitM BftMbP^i Kfflf Dif +c^A5 ^ Gif +c^= L£ 12(6 tff ^d| 

. i q$pc^ 1 5(*. q&fif Dif yM ipaaSf # 

LfAiAl| I Eg LfllTOcI Lf 8f Cfefc Y23J +££0!/ +d^f L£ iTuber+l^Jf -V 
2 2zfcl2M 2| 14 K(& ^<$Efrf&\igt$ $d£K(^ UtyjctfgCftg^f 5 (f |f LfZ(fu 
Lflil^pj Yj2l^jd5Sl2T(te)ft k+a^raa ija^agl 5C££Nig I HZ_£ ft a^LPsKfo 
L^2|!(^d^2ldi^:RLfe!JA I O^hp K(G§f) + aif n>$Lji& (Bjjffl2 LjK^U || IHft+E^ 
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a^trilf LflzflE yd^+crai!/ N^C&Pd|yfT t?&+dif2D5^ ONjBulbs y(f tfjf-t 
Kft+dTld|5j2AJf f2pSpl_0$$Z MJjU&oi ttf OffiOIJ t^h£yd*5r^(^^fZ+dLf 

5 (£ I EZa" 2jff) D^Lj 5+ H@dia?T Kuc[ hig Ljd^ liftd* [pf$ Lftfc foA Allium cepa 
UKtflJ Li&$2a&\&$$ \W$ ft Garlic 05(31 f ^C^ifDfAf 2 2zl<+c[ 2p 
y*A a ^ffi> G^Lj 5+ h&d£ifl~fc]f op^hLE 12(& f 5^(©ani$ffiJ |qg+^raa+p8^D 
Tulipa Yd^f yffl^Cf roLft=k+l^!f K(G&fy/ zl^aa+dlTldipDfA+f8A L£ ia(& f 5 

.Narcissus I r|2L!|^ 
(dd) yf=T Modifications of aerial stems a^l^JI j»uJI ^Ij^m 

.ilCfgA^Dfrp 

^uTLiid^u^py+TmAlJOt^Y^j^jOBiCladode or Phylloclade +p8^d|3A !f 
IKjNjOB5j2^Jr+[pZa |Uf +SJgR || !^QPU S/yadf +de^iE^8Lf'PUr Lpti^^+pa^f 

Ou5(ucf+dlTI<JiqgASA ag2^rf^(^S4A3^(^0tt^&<^IC<a^!f 

.<WL#f 

^ulb«&£«gLJ^(^Yl^ 05(^54 |f U*zh2^:Stem tendrils :+$jad|5 A !j= -X 
+ijfia#S<£ Sft+dftf yA? 2 #Qf 0(23 &sd| <f I2flh2 [MA 5 Ipfif 6(22C(^ 

pu|zsuod|i H2rtp(ALj^R^ic<ftj 5(e|i ajbmef yi^f 1 5(^i so 

.LJlqftftr I S^jac^JytMiuadlY^fp^+^aaSj^^^A 
f}5ydpi It^AYTz!/ Ku=KI-0iC(^+^& Qgi ffl62A^i^j:Stem spines t^ATI/S^ jf -V 

iad^f 05(^5 Ipt OEZCC^ ip^dH !^Qg2 (bt oft&lhagi yA^J OB(fi|Cftl0^| 
<Srtfmt&\a%pK<^A\\&fa%Z K$\\U$J l^^RD22AJfcJ^^ :Flower 12^-0 

AW 3* 



(EQ 



+fA1f5A!/W(dcl)y+T 




\fa^5\\$y$k$Cijfc)y¥Y :(dqy+T 
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Anatomy of young dicot. stem 

Lp(fi|- + |04^H I rft ^ VP I 5(Hjf zNl£ 2 ^(ft£j£> (fj 5 0(l£j$A~|AI 5^+20"/ 
+ it ft t 2 « (+drfS +c|f) 5 (£ !J {dpftXByU Ai| Yt a (Bjfit W ®& LpDrfAf 5 (£ !J 
L8nT!f I H2_Pfi|- (||<gf I 5AJf aA^A^pj, fjji 1^ 5^ + 101^1^ 2 [Mlj^+^ftUf 
I fo y|Rac^f Kpy ^RLanTIJ+c^+GD^Knil? (^Kj^ lf2 lj3cE I pair YHtf frLtfDfAJ 
8cE (ftrflAfii C^ilDfriLjLpD^ lanTlJ I BZ- yd^lj 1| !t* +atff +c|^ I !gyT k 

.j^^Kj^ +XjAa8PlAL^j a2PlA+^ 

+uoudi.jK^- (+^ppnT^T^) * W L^Kjmscfij i s&raz ^6pyof jt?E 

(dE) y+T \</m I iQL^iJ LJJiSUf +nt 4 Lfli^k 
: Epidermis I2n$j\$ Lj- V 
5$\<&iytobft[ fcJ^d^u^ Lftk(aiP!J L0ifDjA+|Hl5 L£i^d£$ W LjLfli^lo 

: Cortex L2T|!fJ^L}y 

L^li2T|!f Kqfo aPtAaHn!/ l2Tpl_02|c£ ypip2 5^1/1 5l2T|!jA.C|arP Kff$ uhCEZ 
<®\- Starch sheath aATLJf 2 u^3 (£k|| !R L^Pd|CfUJ L^ia^)^(fff I E^foC&eodi: 
l^cfia - aftnlf I 5I c^P#M LjyK^jaMlf 2 uiIJA I EEOIgSqfr +d&;f C6D$j2^) 

.i2T|!M Lt\mz\Gt^\qknmw\$$g (arp fAiAuouoia^ 

Stele or vascular cylinder jll ^jl jk^VI 
Nonvascular bundles t##lf Bztf L&%^\$&q\\$Vi Uf aATllf 2 u?!/ 1 I3Z 
+63^L^^^jYTP!JA(C©[PYTP!j) \\$H&K$ aklk\$Ztif +n1^^(P 
+ |^d| (aYPIJA Yd# L^zY+2fik C©ip YTP|f 2 YTPIJ (fibflpGi KCBcT |!JA 

Pericycle yft G31if>J\$ L} C 
2(&Jf(arP LfliZAJ^f^ 1 yfflzA- i ATltf 2 u?!/ 1 [BZItf + |Ok#ON^ 
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(ejzQBlJ Lfr0f)fr%\ffl&$ (fl&PIJydf p^UKtflJtnji t#£Af Bztf U£(tf I 5iPnAl| 

. Y2|!fl 5(^+^1/ M(tok+G[frifh^rP (^BKCjfo Lf2 Lfliliftdz 

Vascular bundle \<$&P§ Cizrtf - D 

L^J^^If LftlfcAD2 Ap Y2|!f K(foj5(j? I 5<fi| Lptttf 5AXDf2h^ I dBf fSi5 
+ Bztf ^Pflb frfA aUp 2 T Ljl HZLjaj 6 OSd^ (G^A I JJptt^T C&ip I jpuf Y TP!jA 
tib 5 A OBfnAACMpYTP!/ L^d^M LfAiA ^Ag^di^ QcKfe 2zlA 

I !gf^P!j : (ftny : A5j2AJrL^inu'(SL2Cf z!Jy|LJ^C©[p-l dz?!/ ra^J+|til5(fi[#i 
(©Ef2 C^Pfibfl^i + |^d| (aTPIjA Y&fj LJJz^TP!/ Y*a& KXft (£rfD/a£i? 
I iqf YTPIJA S(f|f 2+adf SgNJIo +|dif (Proto-Xylem) yAjf YTPIJ L_P<tfjljLWU& 

+#ja *a -ytpij 2 (ia (fibn^ei (8fri!f i +z) i !q n^Adnp iaa^ +z{ jA m^d 

5J2AJA 5 (f !f I IgaHtf Ljd^T fci# eudSfA yc[ Ac I HZLAjZ 5 (fDZdftf (fegYTPIJ 

. +^na(arPC©[p4Lj 
: Pith Y#lJfJ\E|L}d' 

LflGpC^S A I 5ftl-jfc*|Djl GDf y|T6 Y#IJ^ 5 (f |f 2+adzyfTlA t « L#Pft\D|ft 
(ft^ftjo Csn A^tflif (aTP 5 adi: foA (ftf? 3¥C6 qfr I 5+ ^Af t TO Of) I 5(eg 
(fibrpSipUcM - tiREf IC(G^ Lflz^feA y^fA D^Ship S<£ I 5# <&i S<£ !j= 15 
(ftp Qzjflf LfrfnAc+ffitflif +zTLf (& 5 (f !j= a^^d^aLjCErih^ (g^bptf I 52h|&Y#lif 
t^+^J+Z^Ufe 2zfcY#LI$&aT|!J (2uP yT k+^JA+d^xJCC^dK^afrilf + 102 ti?# 
.1 cfel/L^t^JQ^+^G^ad^P L^kArhl/L^Pfru 
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The leaf aJij^l 

y+! tdSf I JftrlJCfflft+^l 5f TPM&rZ I ^SC^DZ^f 8d| L02f 1$ [^W^A 

rap&Kc^ i sfdsft l££$z Yek(Hpz2T(to£ tercBb^^uh^ KxftJiJ 

. S<£|fag3q!f LflfiCf z!JyK CH^kl I^CRjf+aaiu 

t^tlC^f (B(jimijl|C^U'P!j : 5j2^UT I NjFoliage leaves d i a^^ll 31 Jd lll -\ 

a AOR LjD ^Ul4v ljjn^telfATA#^Cotyledons leaves (a^j-LJl) a/ilil! 31 Jd lll -r 
2beqf !JA W 3 !/ I 5# I ffAIJ KXfit t !<# I 5(fejH (2$TOl.jtff W K(|M KZ 

OQg/^LJ 5(fib^| !tf IZa2p^l<X^lgL^2^(gBa2li3fip^l 5LffPtSCfef f (ffc& 

2 rgbf +#hJ 5KX© I EBBrtpkl Itf 5J2^Uf || BZNj: Prophylls aJ^Ill jlj^l-r 

(fil+qaij 5j2*r yM if cffij^j c^mt^j 1 $0Cf i_£ \ vfv®k%(3$z 

■y^fi 5 

tar 2Uf 5 A |f I Ejn&yd$eA$£LJJ* &tf t$B|3j8^d NjScale leaves a^jjl jl^ill -f 
I EZfrAc || !t^A U(b5M^ tijpgff HZ/c* K^&IjA K(G^!JA KXftf yffl2l3Ri| 
yd|)22 pijuCE^e^ IN +AT]f U2P1 !j yfflz!>j20DI !g(^ft IC2Ad1< T KXffig 

.Cft$+^ydf0 Kft&T pg^GUtdl 
+QBr# SP^XfeLiJiJl2PI<l ^toBl^ljSjS^u! lf^d|5j2AJf || [BZ NjBracts ^LLull-o 

.Y(^^yE|AJ^AI ^y^i^l+^IJ^^dB^I+^IJSja^LfAyT l|jf 

(d§) y+T.yf U^Sl^JALpcf I NjCferfD uALJji^^t|8Sf Lftft ajj^ll^l 
LftofoA Y2^f (f |f OS |JB4tf 2^fefA+ pgAf y(f Pf ytr Ad! N^:Leaf base a^l 2^13 -I 
£DO^ lattf I S0. 5 <£ !teoM t l#d$ldz>flD(® ($$l 5(flp c#3zytr A£ JWj 
KXtffjf ipflf Lfl&l^foAAralia sp. OgsQf I 5(fi|$Mzl UUf DKHpl U£&Vl)\J&Z 



^&ftA+ L^^j^DO^C^^nA^ 5 j2^LfA+ I^PCb*^zj4: (^K(Gfcft(fi^ Stipules 

.C0j!JO5(fi| 

I <3i&fr)kpQ- y+Tlf Ofe'D/T Uj&Pif yT 6a ttf C^nlf AMjLeaf petiole a^l -r 
+1 \(Bi \0S I (pA Y^6 foA LjJ|!fA Df2h^ I 5 0. Petiolate ^l^pSA/ 

LN&tqgAfpi M&Zk^frKfi&Y I^Eta E^^Uia^AO^fAL^y^essile 
ipfif L#\yc[ AtfA <&r Dft tifttr A I 5yT llj yd* M&M . (JU^CflJ I 5(fi| OqcJ^ I? 

. K(G^ 2 uR^NfO 2 [B^yT Uf4 
LftfafPLf CL Hk# Csnlf + P^|f CE>&r\ Dfl^jLeaf blade or lamina a^l J-xi -r 

L^lltd^DU^ hJpSAf Q^ISLpDfA+^)pL^T IJf Lftl&(a3C£ Z [M"fcjfc v £ffi|Z 
yTltfL^frto£(tfM2f1£d3p8A<^K^ 

Appy^n^^lJ^!/^ T5lz 

:Ng[ UzW2i$LM ||!RA 

(dE) yfT Venation &i>^ill (i) 

L0Z2njid|$d|y|l<|[ It^A+fgAf^P I !geuc^A(^|ycrMy|Lj(^^5j2^ I IgSCfj 
L^i.0LJ^+dna^!j : Kpadlfif yT IJf Os^fc+^JA I HZ#iZ a8PLf ^CferfD IgfpSAJ 

: (fifej!,^ 

: Lj^LJM^ L^ip<^IC(fiSjpi^d2GEi^2H0^: Reteculate j£ nY.ll ^i^l - 
1^221^^ L^^oD^t^S I Ct AiaZ+^^Ao^: 1+113 OT^5^zl<-D 
I 5(fi|l +raf y+T!f + L#didtB(j!| I 5(fljrzhyd3| KffcySmSiT S^T^fe (sjE^a^h) 

.y^fA+^IJApB^ 

lfDAj2$$E 5&Z IfZ yT IJf Lf0pL^il£P65j2AJT L02fAWjl 5: I +H3 1 Of2 5^k- Y 
I 0(2 5^(tfjljy(]&l +113/^ + ^1^ + !^ I 5(^(6524^ YP^oD^|l< II ^ 

.Y^PIJAY^JAL^!/! 5(fi|l +H3 
:Parallel venation jij1*j©J1 ^ja^II- Lib 
- : L0*Lj*N^ IftfAf + 1 lp<^IC(fiKpfed2GEi^2lfe^ 
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yl IJf y[P^Y% JtNjT 5:Basal parallel venation I !& aa^da&R- D 

.22UfAl2ttfl 5 

33*) I Ct AS 2ZyTlJ}yro^Y%jtM|5:Costal parallel venation I uteZ azfttiZ&k- Y 

2 ul^^P^tc|^5j24Qr yl UjnMf y+TTf 2 \M) 
: Simple leaf ak^l <Li Jl^uiii - i 
(BQ y*T : IdiCjy^tur l?l&KXflH£ 2 uR^Ofc h^+fgAfyT LyfT 2 E£A 

(yT h^sjaApi bCtt^D (abGqr i/sja^aa^c 

(+ B|Z!jA 2A5Jj!f 5 jSAp) Oadi (D (K(^J5jgApCU£T (d' 

.+#A2f 

(d§)yfT Compound leaf d-^joll ajr^ll Jl^uai-^ 
ad^fD I !gfrlj([ffc^i^0Cf ^j+q|^fferfagl !g(^p_j/T3ql 1^1 N>hj£d|5j2AJf 
^craUB!/ I 5(fi|L^^AL^lft:ffi:ftA+GDj2 + I^Sljjcj^ |g£A (^ippfAf I 

yfflS^bT ktift& +h|£d2p8AA pEAf yffl2$65+ST& +h|£d2>j2AA I c^A D^y^GD^ 



(EQ yfT Lobed leaf i^xkoJl 
I CtAf52z!f I !gyl RU (ftAtf TIJ LT zhJ|aE K(fi$|!fiyT IJf U zhi 5 

:(^QfoyjAf AT 51 !gpa[ja£^6||!^ 
S&IJ +GD(E[j(Hjildz£ oC^ L^oyiflrff yfl£>innately-lobed +TT5J^pgA(c 

CQAJ 

f OC ^ Lft= Y^!JA+GEJ3RfA L3J| !/A Ladnaj 1 1 5(fi|Palmately-lobed I 0(2!/ f % (D 

. + p8Af L^0f OD<E[j^hlclz 



(Ee) 



(Ec)y+T Leaf margin Za^l Jl^i -.a 

+«^fcuijdfci^L^ft?yqfrap fp&B58pu Ktiwfu uf 2fa (br<te n& 

(ED) yfT Leaf apex a^l 'id Jl^i-A 

(yd$2V) tirg^zO (t2^p$ La$^dzd' 

((^Lja^ )+#AT-d 
(Ed)yfT Phyllotazy jUJI jik 31 Jd il1 (r) 
Leaf arrangement on stem /mi*^ 
SffiMf 2tti!f WZA3$i 55j2#f U£Pk(\Qi8p5$) 22r|!JA IP!/ yffliO^ LT zhu 
ymmi S<£ <S I KXflBfr I 5(feadical leaves tdBUl SJBW <@c|| SUA+ffiff 0\ Y2p 

: I tiMi$f\ K3 jgAJf Y^ek/CVLf A (^J^t 

Alternate arranegement J^Luo >i - ! 
I 5<^5(f!f y&5 I H^©Z/PEfato^ IflZ ft IfrfA+pgA U2PI<Y% jtMjl 5 

Opposite decussate arrangement a©Uj© J-iliio -«j 

1 5(e^t | !f Mff Lflzjf I l^jgAyd^dzfelpZ ft I KZ.$agbi.jjgA WEPfcY)^ jtflf 5 

Whorled arrangement j j1$jh >i -_a 

(EE} ftT Modification leaves dj*a<J1 sh^ (*) 
.(Y$£lyE&J\$fcUI #) 181^!/ IC(^d^L^^5j2^Uf T NjFloral leaves a^u J1 JA 1-1 
2$tf +^hl^R+dLf 2Z B£hJ^DI HZLftlfc KCG^f LT zha ^pl^ 

. I +2 <£frU^+ Pj= 5j2Atyffla ar P!J 

2 pnfMI JATf I \g(^^[^yU>0Q aktik\C(ffif IT zh) 5 Spines leaves a^** 
(^ZfgAJ afolfcl +AT!f Ljftf KGfbH EZGtiSf Lfl&Cfflf ydff^D Z2!J LJji^&J 



(EE) 



IIJATDI IgKdgjf afolfcOHjlf KXft ||JATT> uAI Ig+pSAJ 2folfcl aa$ KXft++AT I !g 
l&fif\dpLyB3§) !f KXtfqjf 5<ffi||M I !gP0jf tnjl KXf&Af IT zhgA^OD^^LJCC^ 

.t^y+TI E2>ftl< 

5 ^Ef I H2C(tf£ fgffcS C^dJf !g(^^rtD^j2AJf 2A3lfc Leaf tendrils a^JUo - * 
2^2^|f 5(^uad! Ig^Z^a^Ua^D^ KXfrf 5|| !tf HZGtit 
Sdtfdi H£5|5K(tf£f 2A3lfcSmilax itfa^KX&f &U5d(&jz Sgtfflqf K(flfe«f IT zhu 

5 j2^UT 5 (E|DD^y^ pBAyfflz-ol&J t#fi£ KTCflKj I 5 Buoyant leaves dol^dl 

.^3f I H2C<fl£^£RI !(&&($r!j££[&& 
yffl294hk£Af I Sd^L^Pfl^dgfilf KXtfffj LT zhPpk: Storage leaves Ujio * 
^Ppi 5Cfe LJfFoKXffi^ LT zhi 5^ZUSCB!fl 5(^5 jS^Uf 5 5AtH#l a KXfcj 

.y(f rfjfl 5#Sj2#Jf 
(EE^yfT Leaves of insectivorous ^1 jiSkaJl al^l j*i - j 
|[ !H Ittf !J t Sgtf Kfc K(Ml (hJ22> KM\ KjSTolJ I BBdtf I HZL^!/ tij K(G^ LT zhu 

:t DBQr Ljftt jb^ l^rapft <^Z$ir0®a0l2kXk 
fl<£a+G£j+fe \Cffimy^L$U£iTty\0qylLi Drosera I dBJ pEA KXfrj C 

[Mrl/ DfteftEl (bf (ajEZ^h2 $UfA(6lj L202!f IZTdf yA* 2 (^UfA+45Dtf I GH2fl!j4 off 

.f Cf (d|A 

I H^A^(2n!j I EE&uadf !g2feR5S l^f <^2fe+fE«f lf0p:Nepentnes latf KX4j D 
I SZL^^dSft (tigfr I E^ade Lp^[$nA5L2n!f yPff) (Sfe.(S^E Yl 19 Yt=T6 L2n y+T 
L2n!j : +S^Aa^yflDaad|(Mi.^Gd^ + [pf l^zls^feAySU +r#dz<jS^ || !^A 
.tijjtt Njt^^Pptlal^KjETa!/ Y^! +$>Z lpfil^62Z 
L0z? T frfAy* +3^ I HZL^ET dlflz- \#6K<&f$W0< ■ Dionaea Y(tf£ 5($ KXtfqh d' 
DStijpELSTcflf 2 AA <ftPT dz/gp+pSAJ y«* ft fl (£a!f KjSafnjA MA ||JATUf 

.(aT<$fc$(BgiiNl !Afc 
+OlS(Bij Bladders 0fd !g+p8Af CferfLXT zh£A^:Utricularia <3fi£yA$ K&j-D 

ladil^Lfll^U^ (HpZ 

.f lc&tMrijAylo1Aa8PD 



(Ee) 






(eQ 




yTl!J+cj2ar&:(ED)yfr 



(ec) 




(eD) 



Anatomy of dicot leaf 
(Ed) yfr +^j : +nT:iWAUL^M^^^L^CTyT LP&i uz*$y@i\$y&s& 

Epiderm L2TT!^- C 

||afcOr[jaa&+^iaip^ [£Za 2P& te2Thb |2A(to6 

I Ugfc(fi|U(&£L£ I It L2Ti$l 22rtP Lfto+dGL AJ KOSfif I 5+d^2Pd !g^^z 

Mesophyll C[ Atf|J\E| Uf - D 
yl LLf +|C^Jf 50Pf L2Th^ L^oa ttfA+fgAJ I 51 1 (j?Uf J\$ HJ AMj 
I \^5^^m^^0T? 2(£& Palisade tissue a pfefe 2a y#f Lffl Ljl_£lz2 

ia^T c^a# K(^d$ iaa^ k<&i^^ 

+ njl aT^PfifefMHJ I fcXpongy tissue I nl UfJ\E| 1102 2zc£l [^(^(^^LSTII^y^'Cfri^dV 

.2f^difrJC(^d^(#\H a&ap&f J\$ HJ 

1 it izrapi aa <^ 1211$ ftTOHJiift (arp ^Asl otAf sasf +iau05<aa 

5lf0fdBZ 

Vascular tissues 

2iTT>^ QBf <3&%?!gk\ X\M I SlWdlONj+pgAJ yl Lj 5+$ $E +$3Mda? 
S<£!f QBf! EPP rpSA LdihyoT A^AylllJ D5I to yl Uf (£rfqft I !gyT ft || Kfifc^T 5 
Ofc& I It OUt !f +njl C®!A a P®t CUt !J +nji YTP LJ^pgAf 05+$#(f Y*a& 



(ed) 



Buds,o£l>J1 

HZ Q^f^C^l ICSiT AdSp Kttfcp) I2c[ pf ®H 2d3 £ L£ 12(6 B0$ 

(fijzAxillary or Lateral bud Ctt^lf /TOOUf ^HiftS 2EQ[^hi[2Ayt ChpOBfnM 
C^2h£ IJfljCtfLj ^Terminal or apical bud OEOIJ t^h{&2 22D(fife>(£ !j= 2 20 C6fn& 
K2T fAljpJZ Kr£(|£5(|? ra$2rfeQi GDf+d^rTYEajAI qfjfsqfr yfo I Sfd^dip^ Qg 

(EE) ytT :i Jl^Ml^l^ 9 ^A^l>Jl^j:ii 9 r 

. a 2P^ £09 2ifP Ad^ I CEfcfoA :+GE^dBO t^h> E> 
.yAJJOB^ dgi 0kYZ$ frX\$E$5$)$2 aC505LftfcIfl2HplM 

: Np^hoy 

A2^ft2(l$Tmp$r| Y251^(tffd4 S j2AJf O&OBLftk L^2H£ 1^ 
5j2^Cf afcfcCflf +cjzafc 2Pf L#d! 531§l Itf I Nj:Adventitious buds tar 2Z CE^uD 
y^a^f 2fl*# I KZL#l^fe^#5(£ !f 2£ K(G^ L0*2r| " TXHZUZPk [££r$ lM 
(^d^K(^j2^y^j24Lf I \M<$$h(&&$K($jp 

'. j ill "' j y p "■**'" :LiJLi 

:Summerbuds l"3/fPlT)-* 

.(^Uf K(&*.fl)z 2S|f LffiZfyAtfgm OB(fi|+UriJ|yflCNakedbuds 

: Winter buds+^0" C££h>° 
(B^n^ftA+dp?diq5r2a 5j2AM^£)IN^5j2^+q^ldiC(0^ DfeJfed^n^^ 
jWjLJJ£Ul4. Covered buds l(fei|[^h{g£rE2 2zl<|| IRAtfcdf {fttfifil^jf ^d|LT zru 
2 2zk^ydaf yA»^A^U + l^ <$l&(flfcf 05y$T !fApe^L^I2TOIj^j6cffiY#2l^ 
yflitfCP!/ ICCffi^T 5fnA<Scaly buds +$20!/ C^h^toormant buds + l#£|f QpKffi © 



(eD) 





!YWtUNftTMj(da)ii| , l 



(ed) 



.^K^y^KC^ 

: )AaJl- 

Uc£Ay[Bto^:!>2A<M af - j^l 

H»f cezftnLf <&r Ai2ni!f 5 oeeJz; ppsgf <a*&2f t Ktife Of t lo^frafe^ icpamf toy z 

(Hali*lnteti) K®zni(un 
. I2ttf K(S£5if0£d|+ar 2z!j a^triif fyZfht af .1 

: ,4UJ| Lu lii 

. +c^+a^+f^(^!j : LJX)o&y^ 
.t5^t^j5(f NJLJlW&YqiJK^ y 

.(2<g&folpSsfi£KXdbj (1 
.(l2^iC(p§BAL^tn^^clMjIp8tIpipK(^ (m 

04 2!/ Ou H2C(^ Y^fA (Hp2fA(Hj[ A+«Uf tar 2Lf 5 A !f W&t 0$ :+ar 2Lf 5 A !f (Y) 
.2^l!f L£ (^aEO^+ar 2Uf 5 A DfflSf KfeatifrOJ M 
. I (flpc^ - d'.I Oi&$ :t Iffi - D .ydqlif KXftffi : Cfefflf . i 



.yT \$CE>Qfr3Y1&pt of:+Cp$-D 
:5^|flff#(oU) 

6CiizaaSi4fip+t0 ydie^f !f ic^oitf H2^p*iA*^oitf HaoA+aQr ui09t of.c 

■ W 

IfuflE- tupBftdi(St) (effflj^KX^Y . (Ljftflt " 2R8 !f KXtfj (1 

.(COgffih* +#AT 3(f) +ffl3h|f Ktiffi- SU t^h> +4fiadi<£) yi^f KXtfiun 

tOJ u h£5j2#f YfAj jfl flfoA+flLf KXflHfr 3J8fa£ria&2f OE2C(^ Y^A Q2fA f of . c 

.ud£<^(|[A(^d^+3^yTl£y*T2T Bit !(^+ 1 
- ZcB£il^-CXy|f -(QICE^ Lj^ljf- pB«f- Lj^lf -JM^f- LjJ||f - +3^^- yTh£5j2tf>c 

.arafjf-i; ald|-I^-+Gd^!^^^|-a^f-L^^-ryQ^P!j : 
.^coaccE^Yi^c^^ (gij^o^^AtaOfK^sjs^a of. 

.KjETaDftfd£)!Q2A^ UoOA(&j$if- IdlJpEA- Ij2n!f - Y^CSIIyA^ (up 

= ^1^1-1^1, 

.1 ^[^Y^Uo&I^^Y^K^i au"P!fYfidi#GBO.S f of .1 
IpOu nAi| ffipuMj^ (Glppj 05L^nAi|+ dCHJfA t ffiGJ Q2fA f of 

. (B^pOriA#+ of fe!/ C^h^ UoU + L#lf + fgA l^^fA f of T 

C^2fA YM a#ffi£2h|if Da 2lT !J « y^ 2tn OBaNftf Or 3if Y^!j= f Of -D 

.q»af I H3C(tfjfp K$ ydfPfPJ QJ Ufttfj L£liJ#i[5 (Eftiil^Njf CoM| !j= 
Uq!(u M 2iT u !j= Lq!(u hi fltff * <Ef A*AJf *<f CBaNffif Sif Y^IJ f Of - Y 
OuHZCC^+ftSEt yd^Pfff Of U£$J Lfi2R^3 (GftteP^ (MiRft YAR&tdffifc2h|Jf 
.L#B^mK(fi^L0i ^S^a^DEt^Y^L^niagf OLrA- I^Sf 
Ou5NP$T <efe&2f Efc#ggK^L£yAjf KXtf* p^yT LJDBzNfllf Or azIJY^IJf of - LU 

. Qfif 0H2C#£+ K$ yd^| !j= 



(ee) 



KjgGfTulJ+uia^ +!(^uiur+|0^z +acr^T+c|^+|ai^z lAlip Njftc^a^SO^zd' 
Ifuafif P? || pfiMf Mpflt 2W Lft& Lfrff 1 53W AJzLflzTlgOqiff aUtf- D 
fcb0Q fcb <£u |f fu |Z yfflz^lj a£ KX4 CfertCLflfsri " T102Jlg+&r 3if 2^!/- 6 

. t^ftTOLf- 12T1IJ- (l8TT!fH&rijf+|IUf I N>«tfftrllftlC(^JLtiyP|RfT !g 

.( IZTT$) +Ga3&f+|W3!f (SCfP Lfl2Tl%+GBtci!f IC^afnf - e 
+uT JEfcilCbiQjP!/ L*jd$DfA2 T LjJII^fd^tllf ' 5l2T|!f J\$ LJ_Jii|R5 2PCE cBfcPf- E 
.1 2^C^T + l|+dz.^|!j : Lpfi[^fn I H3a2l^+^(^d^n^J 
.Q^Cftd^ff +|©i^k^||a^Q^+d(^!j : 2^n!j : N^zTlq-: y^&dfJ^Lje 
tnj] yTpi^o a^YTPIJASdif Lfl&yttKHp+nh UKtflD^oatttfl SyAJfYTP!/ -cC 

. +zUAN^Q^GAY#lJf 
L0uLJ IfS^lf Q^+Tfflf Ai^Bl^Sar^ S(f|f -cc 

. +or2D>A -+($NM 

(^^StAuaurcut s&^aa^^Ta^u+^ir +#nm i Nl= taafrsAff -cd 

I u5ydi£ u kft t^Cetf 5 A !J I 5U 2u! +1 c£d|5 (j? !J flZ I EHdu* 2Z LftkA+ ESb 
yJ^ALjJid^h*l^di|IpeiJcl§(^ ($ia Alf %tfj+£ir S<£ - : -cd' 

u&jpki tf2C[&&Y8S+«^ -co 



\u^^^0^^U^\\^^K^^M^^f^ EErtiMU 2UfCCt I HZ 
+ouu'2z!j : 2^n!j : l-^Wy<^l<(^}Z ^^y+TIJ+crapLaoTp+difaCfeCf -: +q[2$ -cE 

ftlgU^Lfl^^r^l^ $tf 5(£l OFftY^ -ce 

C^C^uP OBL^Pd|Cf lJfaz2[ Aolft L^li2T| !f K(jfo 2PD0N}- :i ATlJf2 u?!/ -ce 

.5Cf!f I 5U»^r+riji +^^j r [^!j : U£C^ 2 (^Lf ^lTP L^ZA^dz : y|4^J^| Lj -DC 
qffuRJbC©! Lflz^ffiA+qi^z 2jDfcfAOfcd£BH^n&- : S<f!fG&5Eifl|f Qfeflf - Dc 

JS^uLpua^M^U^^YTP!^t|dir I^Di^tnji ^^LfYTPIJ -CD 

.qpffYTPIJ 

I SfrMfttfWfaffi. SCflf 1 H^d^LPEf^LfP +0t Hcj^e L£ 13& - : S0Q - Dd' 

C 5 (f DEcff 0| ad| LflzTl^ t^h^jfe 
yl L$S l^JAip# I Nj$rp uALJtf tc[ £P!j) C^u-P!f + pg^f Y+2Jfe - DD 
+u$^Qzrtfgp<^fe!fyXa dDfylltf^SfelfyaAc D^Nj- : 5jS^UT5feR - Dd 

I if 2A I \k3 a aJAd* SzfiA I qJ2A I T& I tftif 5 YfoqLtfk C 5 (j? !J Lflz 
(ftrpp L^li^(o(^p_} ^£d|+ pgAJ (ft lfcrfA+^pL^I^Z.^(o- : +0$h£5j2AJf - CE 

I ql^T Cf JVft Lif CKa pfifcf JVft Ltf (®n&£izn$ L^i^EpCfmi 5+ 0tf yj Lft&d - Ce 

Njara^ffiAc^j^; icagu Aafoz Kraq£tfn tact p+aflfcadaq? i_£ tacfe- : c^hp - ce 



: a_uulioJl ^lol^JLi lo Jo^j! : (V) 

PQ 5^Lffl$K^K(^0Q 55^- c 

A +0if2Lf5^!j : Y] : A]jL^zD 

YpD]L|]tt$}li)(^ Yf^ia^+l^2rfel<d' 

A A LflipgAJLftlfc- D 

A +^|+p8AfY]%jL^23 

^lol ( x ) dolk* dA^Jl -iljLuJI ^loi ( V) aolU a^8l Jo*11 d_,Li^ ±A : (r) 

:alLliJ1^1jUd1 
( ) .1 m aa/Adfy^f 55j2AJf5&zfe c 

( ) .yn^K^TIjHfo^l+di^ 

aJLill ^IjLtfcll fio r" 1 1<H ChH !oo aa^all ijl^lll jbil : (V*) 

(rae& - g0- 1 qpaj) a^YfA^z: 

( +[£Ad|- taggf- +5^!j) 12A*#54 IJYfA^zD 

(I3tf- Z(fltf-t d&W ■■■■ KXtfiS^a^t^iJ^Lftferf 

loo 2jLi* J^j ^ jjAj jill iiokJl ^JWJI : (*) 

. a 2lt "Rf rAl^Zt 4B!f 2AXJ| c 

:^L1o1JLl:(0) 

.tar 2Uf 5 A !f qjpc^ afefe c 

.||#ra \&0£fi$i\$Vttfidlk-> 



(cCQ 



The flower 

Q$< +T T PMiSA^W^ 1 ydfcQ Irtf 2$i©EArtd*2c[ p5 <£ L£ 12(& ONjl2^ !f 2 fek 
fuzh2&U a(udf L^kL^ t c#+«Nj!f Kfl&tf I 5Q Lrjlf 2$tf A/ Z GNJ2Nj!f (tf ^ 

I ultf A+ufc(fef tipSf yfli&TO^IJ l^fcOGRI^hS T4feL^2Tl§A$B«f V^tqLT zbGi 

. Bract +M$if I ($< +pgAUU.£iTOdip£ 
(^iytfj : K(ul^5j2fl}lpU^^ (tftpB^CNj: Bract t^jf 

KU$tffl|ji!f ^(^^il|Blfc#A(^/+[pij : 6B(^+G^aa Lftfcft?todif Ktiyfflftpif 
.(+$EP!j) tafip^JI Lflfc&AyT MJf 

2 ATaPIJ S^y^AK^a!/ YHi I 5^k+l|Bli 
Obitd Sfdrt^A^ (fn^C6(^S(f!f+^£ato ^single +$6520^1/^^12^!/ 
t u ptf KXS f^ufttfnflorescence l2^j&+zd^H^Uf Lftfc&A . I ft Wtf (X(^5j2AJf 

(de(ilE)ii|t -:^Hff.p 

- : (fifejl_M$2 Lj^n LJJKNjff Lftft 

KPfyAS l^J ydB5a ttf Q (gUf C2n!f ^ 
+u|l^i2u^!j : Q^IS5l^j : fnAi^ KP^0#d^p^lp^ 01^1^ Pedicel 5cJ#f(f 
tptjl 5(fi|K^ N&%r)fcm&^\\$$I itfkjfafrftV$agOi'D Pedicellate 
K]mi u5L#P$P Lft& Bracteoles KXtt|jti2 SfciafeT ^tol^f ydi6ftA+&<fi!f 

.Gtffy«2SessUe +1 !0 2C^-DQ^I51^zY^6 
hfZ2 ffifel ^A+^IJSj^ycffia^CsniJ^Receptacle or Torus tflflfl Gfrf 
+dBNj|f S0LJTyd» dftjZ ^f^jfn I2c[ pS(f ON^(&|fcj^d^|d^a^di^fl5 



(CGC) ^JC-i jjM ^nall Ajjjl!i]l (JjjJAaIL J jVl t flj^al] ^ j] jiA\ 



Flower Whorles a^jll z\L#»l\-r 
(dE) lift: Pf HW*EN| K^dizfmd^l^lJK™ E$ri& 
U- Corolla JStful^ACalyx I #1/(^12^ L010iatfjf Lj£5fcd| Hue Je<fp3 1 JU®2? 

|| u I^GB^Cf ^ Gft IHBK^TcJ!f Y tn I GHJpfoyhycf PUfAO^ffi£l 5l2T(&IjjPfD 

. IftffAf 1 1 lajfr^KGfAjft 1 5(fi^i 2^!/ 
Yluld^Androecium yuIQj(ud^L2u^!j : L^dlj^fu!/ L^yd| :HfeJetfljU€DZ- Y 
.2^2^L^Q;lJi!j : 2^ : L^LMd|- Gynoecium 

: Calyx jukJI 
. UECtfj L*li«Nj!f K(6fcd| yM+$ qtegf KXffito#yA»lj 

.Sepal tQZCdByt Q^RL2ADfcJf^LfP 5j2ACL^i^=(o :NfliDA 
Kpaud|Ljjdz 2^!j : [^^a2PUr+^!j : (^nQf+^6NF #IDEt<fCf t^s^ai^, 
(ucf YGf PLf fEhfcadf tSefeGJ ^CPZK^TOIJY^ 6(^c^:+l|Bt^u^!J : A.+dn2^!j : 

tCu^uK^l^lj^jOBI (P^t^l^aiJ^l^tffiCfejt^y^^P Ifg ICuf^f ^ 
j^N^AX #!j=l H3IQ^2n^^(^iA5^j : 2(^TXB(fi|Petaloid sepals 

.Perianth I 21^/2 u|(&!(&f IJfljOB 
+uq»Jz!j : +pij : 2(l$T^^posepalous K\jf$ Yf*f Q$£f^ Kuffctf L^Rfp^l^^^Loll 

tffi^At^t^aC^D/^ynsepalous Kuf^ D^(^d2ie& 
+urtf I u5(ucf Epicalyx I KofRI (pi #!J L£ B^2<# 2Feau'Tn^^fp;<n» i ,h 
Kj : M2(u^'D6u5^u^ d'A L#[^m2(^raKuF|b d to Np?A flZ Lft6lf£ 
I2udf yd£ #!J 2df ofrA+cTC^IjHipif 05(e|q5L$f CF^ & || !HL£ ^TofoA LpDfAf+|E^ 
.Lj^JOB^YTPIoD^! L^^+fltfl^+ipif 20^" 5(fitzJ\Lr IJf fnhu 

:Corolla 

.L2T(Bbi ^OSfc^lJ^L^iffiNjlf 

.Petal + <^l2A)Wil|^j2fc^li^(G :Np?A 

.+012(0!/ Kpad|L^i2^D^| (j?Uf K<&fod£ 
+ u^a(EjyfD/«^popetalous ICuft$Yf*f Q^&flJ^ ICufl$L^Rfp:dJil^ d ^boll 
+qfiz|f + pif aifljfD^fclXynpetalous Ku(^D^(^dl©lfO+^ !j= A+&(fef 



(CCD) 



KuF&tfU uzhzuoHzl 5J^y+T 2 uff^ p^C^f Iflflf Ljd^^^a^Ocl^l^KuH^aiHfi^ 




(cGd) 



neJeUEUtilE 
1 

1 




tlEJiCp^aEtWb 




1 
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VIM WWI- 






ucn-t 




























(hfdipfNjAiNff -n 



ftP^I_j$(£Uf2e L$QDd|Njflo lft^t|g^lC^iatiH^ mfad£Epeilaiith JrtJUl 
2 U2!(a h2 2uz& Cfar uP 4= t u lijB&jgAJf L^l^fpfA (£§! J^A I Lj£5fcd|5j2# 

.1 2^!/ 
: Androecium /tlkll 
.+$ <£Qf K(^d|y,TO\| 12^!/ 052W Ar Z AMj 
Oft? CucrajLj^n Lfl^fR # LR*& Stamen Ijfft I (^l2^3j2^i^lo:N^A 

(fi^fhlL^loL^ Lfl # (G^|DfAythlL^ 5LJii|t*0|| ld|AAnther || fcl&Filament 

.Cflttp y^Df ICfAOfo || Idlv^eq^A® U^AL$:|<:N#LA 
K^2(d I^TX)u5(^br did' A L^Ep^a^TXEp^ ^QJtoyBf KffDA flcZ : N£&5 
yAjfyu»$D^CaDdi 5fft Of pTM.(^yp^Kuft^K^^a^^l^+|lS 
.($(^12^ y^ioe^cpt^T^^llE^^IJI 5(^Ofcdi^T^£5|!JA 
A+uqitizlJA+d^l^+pifl 5(fi|zEpipetalous t^M (^AJNtfltf yd* ft Of DJi^ftA 
A+u&(&jHpif yffli^lj L02p2b£n Ef^kflHtolfl? +ft Of LftfeftA.+aE|!f 



:Gynoecium ^tUioil 

L^diul^if L^^ituT^+CpffiaigCarpel + lffl| I (^K^ALflz^lOdJiU* 

+ U [EEllf Ljj dzi^U Ixjl^l ^Ij^rtfASIjir cto^iStigma EfeitizAStyleD^OvarylJ driz 

: ill 

t !<&f IjfMjOBI ifegA pBAJ yfflirji£ lf2 >C^f yftzf0fA+ \B% Lfliftlofp 
+u^|!M+u&<&J : +!rtf L^lftlofpADBimple pistil 0$ hYlfiz 

I u|H&U auK# I 5^tPHf DiffiftA. Compound pistiiy^^i!^ IJfljOBI ($ft+$P^ 
yurjeffftZi A£oLjK£d|L0#Z I pd^y^!/^ OBU foTO6A+rji£ ^Mi^DS?Ur 
(^uo^p^UL^^^H^anfA? L^k+n^-^H!^ 5<fi| 
.5/flp8^0^y^ra^ d(d| 
.PlacentationOcfrd|ytf M2 azofcfAJ^Y^&K^^ foMlCCbr $$yT fc(fi| 
.(dQ yfT :CM(3iWd$Yti!Qu&[J a^y^Ktf $$ytr AB&.M dTd|ytr Af 
Lftijft + Bflfef 2#Jf Kd^lfcfA+[ffi| LjdiT d^Lftlo^ Marginal OS^Ifl dTdlytf Af-D 

.($^A+^Ay^fl 5(fi|pDfA2T OBKCbt 1 ^(^E^l^td^ IfcpMdTdz 
(urffla ^ud2^ + [E$ LjJz^DL^Ji/ tof Lftlo^ :Parietal I affrtfl c£Td|ytr Af - Y 
[J^ud|Lijd^u^L™2+adi[£«fl KpcJzLJA yPppdzLJlJf) 1^2^ L2AB|ia| 
aci^IAt <^TP!fl 5(^ytWfl^dz}8fd|flcZ L^fcfALftdzW dRL^q^+^nlj 1 

tapepppif 

L2Aqld|(Bffla Kcffi$\m Lflz^-CLfli/ ddlLftlo^: Axile i 2A?d|l dTdlytf Af - n 
yub^lf fjCE! A£di.jK£d|fl2 Lft6|| I^UIa+adzpDfA+dTdil^+di; d#2+ad! 5KEp& 
ia^+tpijA^f^AyT h^aj^|a(l^ra(^+a43d|+dTd|L^(br $®U£m 
yuljetP jfta LPU^Y 2&ad|Oc£Tud|ytr Af NJ»/^:Central i 2+ad|l dTd|ytf Af - f) 
+dTud|) htJfcJzOu !J U d#lf2(pL0£fcEa ttf OUL AJ aAydiqh^SadfeCanfA?!/ )+d2ffiJ 
K0uR£ U fofaffr 6(23 pzd^ ar#a!J ($fti^di.£d& U^22C(br UTO (t &:£d| 
■pBg^y^llf T 5(^pDfALftdz^Y(^|Lp^ia?T 
+ uK$ Ljjdz^CL^i; fo^LftloN^ :Free- Central YJ^Ji 2+ad|l dTd|ytf Af - u Nj 
Of y[ bCAGZZHf ftdz i 2*ad2A?di/ d^L^CpL^z^pofALtdz^^A^d^ 
(cGd) jji' ^uill Ajjjliiil ^J^L J jVl t *^\\ ^ j] j^l 



.yda/La^ AaAidly^ll/OB^i 2*2d|2AKJ|+c£ 
I \j\M.$\km&.$m tUlprfMm L0i/ fofLftlo^ : Apical Ocjf I dTdlytrAf - A 
|| (ul^jLftofpApeAJAt dfri$5Aa$l 5(^4^ IfrfA+ir^NJ did|+c£L0ii™2$Uf 

I u2Z_ftjfci2f0i#E$ MfcfA+[ffi$ LJJi/ dd|L^(o^ :Basala^fl cETdlytrAJ- 2 
pA CMZf yftLj^ I dBf A Ot|f I 5(fi^^ IfrfA+irtfhli/ a^l^(pL0i™2$Uf 

.5&£l2^ 05(fi^+ LT ^hih_^l^q| CfifjljL^o 
(dc)y*T :L2l^!fOBZ lrj!f 

I H2CAbf ^12^!/ I ($&+Hf 12P^ 2H^+zl2Qf K^dlOE^IJ ICAbf pQ 
pfr- Ljjq!JAyAj^C5(fi|Bisexual I Lrj!f+ ^hermaphrodite I TGff L2l\$!(£Y^yK2f 
OuH^Afofit^5Unisexual I Irff IffoA ICdlg 2PQf L#) L® (£ljLpffd|fEfD H2CAbf 
ICdd^t Ou|5Ylfc|0(Z^^j^^ 12^*2^ ICa^ q5yS3j Ofcdz 

fuafAKtitf Ha?l3d$l2i:W|2(^Uf KfrAM Pistillate +&^emale+7lcjdi2l\$!j : 
KfaApQ(ffiW&»S Al2ttf ICC^+^IIJ + pif KC^fflZvloncecious Lft d| f&A Q£ 
y^LJCCfi^^^ioecious Lftd|<MK(^<^yT ^iC&i E3^$ 12^12^^* 

. Ir|2^UrA2(f 5C!JACfB£ 




\Wc%YtiKfUi!M aarA^z? :(dQ yfT 



(CCE) AjcI j jll Aaiill Ajjjlall ^jl-lAj JjV! < ' a -^ ^ jl j^l 



- : I |f LjBlHiJff LJ3f fep(^f| |fcl_#dS MfoSC^UT Iflk. 
LpSdEli^[ uLj ulj 12^!/ D3p|kLjH^&Actinomorphic floweraxflf Lp$2 12^ 

.pSftLfliMSHp OB^' aq?rtf TTLJjfltoYlfilhD 
Y(fi|hyBftlifi:Lj IJia^l/D^IRLjK^^Zygomorphic flower2Udt IpfcA LSNj -X 

Bf (6 S+t FpifcjM^ afcdF[ (tf +dav§!f 5j2AJf kk£ toijqsfrfA T aupij^ff OSCTO 

Y(uqhLpSd£li^[ Lft 12^!/ QfftkLtfaU (^Irregular floweraxflf+cflfc 12^ 

- :l [faaDdf+ KfttfANjfft Mfo^lJ Itfc 
aifeRI ^iJptJplJAytTIJI 50fcdf* KfaA^&NjffficO^^!/! IS|c +d2Rf}z2^ 

.2lXBtLp$2L2^ 

.lj5^CD)p!j : AD/+T!j : l 50fcdaTXfttfA(Hj&2 D&I ^12^1/1 N>d^i^ 12N| -i 

mjad^fpi0422^!j : ^(^d|ytfA2 uR^AKPftf y£T 2 ulPfYta I HS^CfMfc 

(dD)y+T-:Y(bryfla uAI !j=Y(tfi| 
K(alM^6^m^(^^\ HZT^Y^iCP^^LftoHypogynous \$gZ3$D • 
(uri^TM. \6$^\&(^\\^Z!$fyftM%l ^di^'^Md£B+^!j : 

IT d#2ffr|NCPI^ D^ydz^pl 5Y$$^dXT^(gj&LN6 Epigynous \3®M$D • 
YCufcl^T Afc diflfOTa^ dfcf dBNjlf K^^cl^ Q^dLlSPR^^pprfA LpoA LJ26[ 6t 

.+G£^>!J : A+dD(ft : +pif2(l$^z 
yudzC(^d|y+ UEPI&j^lfc^dzCPItf LfloLf <&L$& I NjPerigynous +dDaDd3G$fD • 
pT^ftd^Lj^^aaM)^^/^^' S2^|RpDfAa^di5Y(Bci| 
tufflSljlf K^d^Q^lil£Pk(fii]^ dRd|2piAKPI^L^Rf{ ^ q£ ydz$(p05Ylfc| 
.tq^ai^t^t^a^^^li y^dz.^£eE&^d£)5 



(CG§) ^JC-i jjM ^uill AjjjlHil (JjjjIAaIL J jVl t L^al] ^ j] jjul) 



Oft? 12^ L2j=Wi2^ +^di2^ 

l2Nj!f I 51 Irff aSPfc 1)2 ( dc) yfT 




KPftfl HadBNjlf KXfiaw#yu' AD^LpifMcmPI<l)2 (dD) yfT 
puzbGiT 2uNj!f raff OBON^ft l2Nj!f fl^Yn&dKNj! " 2N*!f Y#aPTJ2P 

yud^a^Y^Or&D&JII !*afcACfcffc£yu'^Y^ 

.0jT 2Nj!f Lflflff+Wf 03 2Nj!f 0(tc£ 
. j^jJl -jli^ >J1 awl j4 

YuPt:ka^)(^E3^#2Afi!f LjJiZ^lp \B& AMjFloral formula I 2Nj|f Lflljf LWD 

.af R^hSl^if 2 T AGLr Ac+!p^dijajJ HZ 
ffiiHp6u5(Xr 2Z Y^|! COI3PICH2 L£ \2f& AJj Floral Diagram T 2Nj|f 0|t d|- <&£ 

(ajTzHii^i^bC^dlytrAarMi 2^!/ 



(cCE) 



Inflorescences -jlj^-dl 

qjadzT) L2£Uf 2fod2 (£52A?d! aoftUf ZftJ^^fcL^ ia£ GNjggfe* 

.Peduncle 

afiNj^ L^u+feftA.+I^Bdi^lCltf l2^Bqaf2Axi| OZil£PI<+^2Md£)(Z^lJ 

A\ !(q m I l^dffiBA?d|6(2Z 

6dl<(^^+a|BtKj?raD^Mp 2$Tl^5(^i2eT IJ+T ctf I2fl_j 5afi|0f yd|c^ 

.Y% U53f! IjS^Cfftgj 2hpi 25 

. (+OBffl^D l^d2£ AD CTDcdz Y2^ UgtfB |oX> c 
.(2oTp^^q) qjSde/y^D -d' .(+^d^DO|h) 12AIJ+Z&5-D 
.(flKSAD+llqdJ l2NtfSI?-d.([^^AB&ra3 QJBdEJ QfrfcD 
y&P#£ia2fc A#ftp#£fcjz 12^1/513 y&> E 
U m^fitifak l2d^)+d«ag+p8Af^nA - e 
Racemose or Indefinite j^aao 
^adS^^t^Lpa^lonopodial 2A?d|5fCf Y2^= L0iY% jWJsUA 
L^kftj! OuclzYup^D^LJ 5M#n OGHfcNj ^2OTp^T^dife Ipd&lf 052df 6 

+ul^5 L24lJf +!<^ I 5ljuZti !J2fod|yST1.0B]$lf Cf^^ 

.jP(Rf Of Ufttfj Lfli^ LP+62A?d|2T p+!<3 OBdlKPcffiJ 

(dd) yj=T Simple Racemose : +0$ hhf£f0d2£ Kj2^p 
- :d^d#0jL^- L2T(Efo*p^Uf yd^l^ 
yPuU$ \3$k\% 0Jf A+ 1 l^d^D/cM 12A£ 2A?d^&$ 6(^Raceme \^\^ - > 

.afo$K)M || IrjAS^ij L2^.y^3^|R 



I u5(^i^|fcfcfAa^d&0^^ [^aC^UfSCSp 

Ayudz^Ljf! [^k.^^\\\(^^^d^[^Mi^^kl6^6(B^ Spike +d£g!j : -r 

aC^Qr Lpffe+dEg!/ yflft ^ ^D/cM L8AJf 2A?d^&$ 6(^fe Catkin +&rtjf - £ 

. KAftfA 2Cf 5T!f 5(fi| y^TT)!/ lQEd*2A!f 2rt|M I Irff LpfcA 
I Irjlf IpfoA^D/dlft [M-fcJi2A^ afodipUg+dfglJ MJDkO^i Spadix +dif $£lJf -° 

.uflfAI (flp^LJ 5<fijzlA4!(&2 azkiad^+d((^|^J)2Ai| AJdz! 1^ 
^uldaCul^tXftaC^Uf Umbel +0^^ 

2&ad|l ESC^Uf ^(ftydp^DfAi >^ dfea^UT 2rtplSpn U&tfdftZ Lflz^fc 
.+[Bf LaA_J 5(fi|zInvolucre +£l|!(fe 2EQ(fiBSac[ I!/ 
yflCeuz|dtotE5^ || Qti(z MkWk\W[ pL2A!J 2A?dip+6(^ Capitulum +c^f -V 
cusu^^otAjoBLiijia^T ac^OffrMNgut I E^!(^ aC^LjyffiAyptfdz 

I U5(ucf Involucre +£l|!(fe ^(fiB&^jf L^^ZA^JzaAl^my^U^!/ A?Lj3$f 

x^^Aidejaf^La^Lj 

yudftAyfTulfi AatmfrkMk\2d[ pL8AJf 2A?dz^6(^:Head +^Ta!f -A 
.0^!JA+l^A[]^L2^LPB(fi|N9q: I HZt !(B| aCEfijUf 
{6D> y*T Compound Racemose : +hj£dzp^tfd2£ K0^N 
yu+ ^zoO^^/Y^O^^ 

(adi^njL^ i f^z<^j3fel5(br ©^fp+drt^!/ Y23Jf LPfi|- hi2Mti*25 

-:OI«b 

Ou5(ucf +0| hidEf +^1/ K0Vf Lftfc(Hj& Compound Spike +^d|+dEg!J- C 

.a^njAofcif la^Lj 

hi$qi? +^1/ Kj2A!J L&fc(Hl&: Compound Raceme +^1+$^^- D 

.(J^AtJiJia^PB^ 

LLpJdi^R+drt^!/ Y2if Lpi^^l+^litf La^Jf N£<OI\ft: Panicle tftfBf -V 



IJ^(dft^l2^2fedi|t6(^:Compound Spadix + h£d|+dLf $£Uf -t 
tU$ hidEg ICJ2A4£ 12C& tffl^j ^25>/dftA 
.0Bp^J^P5<$l^ IgUl lrj!f Lp&A+t !(B| 

(fi|+0| hiGE^ +^1/ K0Uf \Jfck(B&: Compound Umbel M&tylfflBf -° 

uhkd&rudidKfilf K^lJf L^RC^Compound Corymb +^d|+^Td|-^ 

(dfl)y+T Cymose or Definite ipptt£lCj2A£ 
lj*d^ |6Cqff 2^E^D^Lp6^d3Sympodial 2fod|yt#Y2^L$o(Sjft 
2u#T)^(^Yau5(^^ |o|| !HnAl2^ Of N^oft L2l5fEhD 

OCT6(I^-+^£d^2 2zfeK]2di^ || It^lofoA l2^hY25y* OrlJgC&a^ AJf C62df R 

^Tm&$rfe$ afyva&^ogM^ 2A?d| 5PnAJ| 12^ a^hsa^uf 

ODL^^dgDi^A^ |&l2^hCq!ZJf 2AxJ|OI$(Hj&: Monochasium +^1/ IffiffA 

- ±0L\ 

O^ulAlfLJO^tnji L^i2^2^£OBa^Cf UiE!Pk(^: Helicoid \apvm®faz-\ 
Cu5(fiizyr|li#fe A If l^^l^i2^¥^j2^ac^^t6Da_^+ ffi^l rrhlj 1 OBKC^jf 

.B^blfAI K^Lf A(ffl^f L2A_j 
L^ypML^nj] L^i2^ a^d^E^UT U£PR(^ : Scorpioid ADd£|Z-^ 

. LJ} DESBcHf Y29Jf A (c&jft!£ A L^!f 12^^5(01^2*1^^ L2£Uf 2A?d^*©CKz 
a&nLjidftd$Dajfld$ |d&L2^hCq|ZJr2A?d|Cr^(B^: Dichasium thfirif -X 
Au$$ httf Ay^?|!f L2A_PB($l2^h^|4 Or£gL0t$ L025(^PL^pbi.^ 

.1 pD^L^t 

L^^dgDQ]^2 |£l2^h6q[ZJf 2A?d|Q^g(^ : Polychasiumfy^ IflE -? 

■<S^|f AyT Ij-lf ICUjJ) SC^USC^If Of ^PfPf LiJi^oL2^ O^cT -CUSCtflDPi^o 



(CCC) jjM ^uill ^Jjjtill ^jl-lAj J jVl t_L-ai] ^ jl jjull 



(dE)y*T Mixed \UBB&K0Uf \M 

- *z!j4 fro^^d^ 
.^l^didili$JY2^ -i 
a^&ftlf Ip^idtflf YS^&htfg OCPUT Y2^ Lftdf OfflEEIidf «^D-^ 

. q^lWLT zhh2^LPB(fi| :+OBffli^rdz d' 

(de)yfT -:i2PDC(^Lj 
Bflu Pdia&J Itf QJSdE A+0$ Hp+art| jaf K0Uj fcfCeH^ON^ : Syconium tActf 12AIJ - ^ 
U zh^k+^EaoISi \ ||2loDi GDhJ^^p(222ia^f <tf ytTh£z|d^ia^)+n2fh3 
($12002 ft^+^JftiqgT 1 Iqff IpfoA^T^EfhfljadEJ ycM+d^jf SjSAJf 

.1 ^adrift AL^l2fl_J 5 
t ul#|C^&K^LJ^£^ Strobelous+dD^Pd|L2AlJ-^ 
AK(bru$$(Hpq; OHZ/d^+dE^ +pgAI !gf la^^tydfty^dz^difli^lo 

.+ I4f yftSdjaof +d«ii&+ |2AaD_Jj£lEPI< 




(ccd) 




(a8PfK^j+fo^|A+d^l2^: (de) y*T 



ICj^uuuuuuuultf^j 



1 ( — 1 1 1 1 I I 1 

tO{hj (MP tajTdz toffiTD ttfl? Y^lflHe tbtf]ft<|S$ tWlfpjA 



i r 



111111 



tap tffirdz tap taa| t&asp (IB) 



||a^DSl< 
(tdSj 



J I 



W4h2l|2K4!J3Sodz 



(ccd) 



JJ^ill (jjj^j 

6Ci!gaa|G^foy(feKJN^ pfifio 

. i2ty^ Lftff LftA yqf pur t 
(dE)yfT Q^AuL^k 
I2u6> 12$^ dlCarPIJ L^K<^0d2pdizta$^|AOj' lofn a?T || WfcCu 2Z Yl^pydfrD 
Micro-spore + u GD(f£fZu ddlf (a QjPjf (unpZ> Eft || IRAQ^A© L^kO(2Z2fld| (3j flaif 
OXtf |GJZ *f I Id|y&h2 d^CBaJt (aTPIJ Ifl^iZfldflzft frMviother Cells 
2t2dfefnM(ei^+^d|(arP!| L0i|ro+Z^f*h<Dfc&( * (fifDzffiDOEZH Rp Ac$ 
yu+ ^(2N) LpKX^lAfeHf LJlfinfe PCeZodt (aTPIJi Adft. \^A\dsa ||k$ 

I<gflfL0ilfeftLjhJ£^^ ( N ) LJCqff K^Ajfeff 

LpCuflf I i.pB^|k+ po&( Off I # D flZ || Hfthfilp 6) || k$Ch$ G5l#i&p gd(©Z 

LJ^l^+^eq^Ao fNjfl&.|| Gd|C62fc^ Pollen 6^ Y^QQfGDC^fMiPIJyADl?:!! 
zj | I^LP ^c#+ plf ICCfi^l fd^ftk8^Cf Y l^lf l/zhfi&t froVo^yffl&uj^ U zhfiB 

.+ YJAltf CB LflcDdz 

(de)yff Ovules dPI$L$:k 

a^ul a^uhL^^lacenta +drd|L0*u'#hyt : a-l^^TOTUGPhOEZJ ft$T Abo 

.(afPIJflCEfcJM L|£ ISfeASjM +ir $$Qzi) + 
+ ud5(ffi$u't (^^(^MlntQgumQnt +5BZJiri QJLJ^TEQ 1 132 G&Z&f yA* a~l$ 

Mother Cell Megasporocy Lesor Megaspore <B&£> \n%\Zft$[&fh{®FZ 

y* I AokMegaspores (aiP IzlfiDtaR L^ddiMlP !J QjzlPUf \J$\i$\&&S$\%\ I^A 

L^R+dC^cli$^f K'CeTg'llfj +XjA(B^J!^#l^+zJ^(ajrP!f Ljdi^AA±§LJ^pE^ + fro\ 



(ccE) 



L^RajLfM(de) y+uT \<m, (UQJP+Xjmot AJOBL^Lg^+cIf LJ^dz 




I 1413!/ 1 #!J Aeffif^A® LfakKfcP:(dE)ftT 




ICCbT^f L^k(de)y+T 



(cce) 



I 2ul\§!f KXurtJ l<& L2^)yd|k|| Fertilization y(f PUf A Pollination 0^[p3^ 

(EQ y+T.ydn QJydn L^i^Lp(22C(^ US#& 

- : Pollination 0# :0C> 
I u£J¥Hfif l2Nj || Wi^iftXE5|e(^A® ytfajASfc- :Self Pollination C$tf GtM£ -> 




.12^1 5YQf PUfAO#(EQ y+T 
J p4Ljft&<#ip$df a^AoyACALftjyA^ia^!/ 



(ccE) 



rpifflfi!fl2Nj || (dijlir|^e®yAoy(ftjA4-: Cross Pollination CHBfO^Y 
I uHZN()aJi^2Rri Irj L^JCY2Cfl 2Pc^ljDi^ I ^SftttXtpHa 2PQ2^ 

■ KX^Iij 

: Jalijl p i'41ill Lfc_j j ^ >i jjjJI ^j!21aJ1 

yu fpQ©^ A® 2tt$ || Ad|J\Lr l§ft5f0fA K[A 0512^ !J I i-jOBf 4 <£ Uf (fi 1 ZUf 3AM^- D 

■yd*f 

yc(5Qg aj ynaoM Kti& i i.^ai4poqAJ| iccbr yqf T^azsq^A© i2fo?qs- cf 

Lfuhl^yadfcai^ IJyT kL_p%E 

LT Eb6i5Ag^C6(fi|Self incompatibility Cfftf 5 5^ I2r$h2 2EQ(fiBS L^OarfBilf 

LT uzhOu5(ucf +^ Of L^£)EZQMi| LflSlfaftf 12^!/ OBtS^Jf A+& Of yf&TB uPf- O 

.^l$l2^AMip(Gj|'D 
(j^Mpi fr6(^0^P^ COH|0^ ^CG^RL2^!(^T^Y#j2l<pQnAd 
O^IBfiShEfelkll l^bfiiS&af t?U L2^!j : yyflPfhJ)l^i2Ta! Lf O^U (^Bj^y+T 

.yffctf||li#<feif+^+!P^ 2Ta!j : 

Pollinating vectors ^Lalll J Liu I JlLu* 
- :(^ian2C^ y^Z LflpiJ T 2PD !j= 12^ L^^pp^ II Saltf LOpa^Anrt I d 

.(i aft!fcflii#Ljfi4-p) .L(ffi|-uri .efef-y .Kpaij -\ 

+UuTJ^ufoh^c^ K^o1(^q[B^ : 2(l^Uri ($< 

.KPotf 



(cce) 



K^-+ul|Bll2u#^ul^L^:RyaD- L^dMl^ulhK^lW^ LftR-^ 

^tVf^u!f|| ulqM uSCud^+^NJDodftj^^T^+d^^ 20$lJ L^=R(fil&g -X 

.lerol^zihJIlEUil^DOt^rClUt Kfts^AoA^ttf+ftOfflZ-r' 
(^tfuLfrl^UilyJ^u™^ q>fl£-£ 

||ulrjyufflz K^LflpElJCB ^OaFfO^^^B^+^a^alJO^^M 

;p,.i4hl1 dj*jj jl&jlll ^Ld*a 

.5&2($i^lAlJUA+aJ^ d$$fDc 

Yftn 6u5^uRU cl&r up mu^t au^ij 2 uu^/S^i^ i_0ia$ aa^uf L&R&? d 

(aptf/tA ^(^MjfzhyAT ALjfi^!A(^$|y(fi[i; feR^n 12$ 6^ Am KjETa!/ 

.+^>A2(q m£j 

:lflqptfe»0ii5Hf-0lU 

Ou5eu|[Ift(ftjy(^Z Lflfd^ C^y^6\&Ol\B00ZM&qm 9$ KQ&^T (£R 
Kul£to<&d|CUL KofcCMfr priftA+^KXffigl aafil^ 5U^ffl^!f KXfi^+K^ 
I u5ljp0unAY[^a^(Zemichellia) tp^OHzIC^ 5(fi^d^+3$ L0B£H|£&AiD+S£ 
yu|»3$ Kfceq£f^A© LftRt (fi^O* I H^^TaofoA(Zostera) Kti&tH|!f 



(CDC) 



Aj&ljjll QjtjiAL Jj^l i Loll ^ jl jjJI 



Z[ d#aiz 5LfAiA246a Iff ( Ruppia)^ KXtfJ 5(fi|cSI|GUL ' HZ&I<A+^ Lflfc|| 

.tO!(fil| 

- :6fiu! CEd} !j= 0^ jf Ljfllf dtfE- ny^C^ <3Bft£litf rap6(^ 
(h^ paB& K(^^fk)MK(i |f I^KlgA l2(SffiC(g[ Kft l®n K(G&ftfep£6($^- c 

.yA[ ad|2^8PQAJ\Lr lif I S^htiz 

yudftaTCAU-jSdt+d^i^ |l§p] KXf jty^fOJ^Lflz.^ L0\£g(Gj| !J 

-+5T If UHNj 

.aa&yA[ adz E^A[ a!J 10 ! Lfi d|(MK(0Wj OB^PLP^IBZJ' 
:Fertilization -iLaiSll-tLjb 
2u Ha& . (t ir d^^dl+^rfBi!/ yd*+ dpBt taBHtf LfAjj) l2pt$tOHf !f U^ftj^jlN^k 
Ou^l^l^W GDf Double Fertilization Ufrd^Cf T^dBNjlf KX^^Cf HJf 
N#2ftiru#yd*LJ) NfgkLffiklj a pcfE^Df^ (GC^Zb^66^q| ia|tfTft<S L0^L#l_j 



Plant Cell division and growth 

ICCu Hi^ Ou5ecffi^AiDA ICCbT ^ L^|=(<+ J^lq ICdpapffljf CaTPIJ CStBzcPf Y^4 (i aAcdz 
au^lj- c (adajfudBf OB Dglljf L^i.0^LJfnM|| !H (i 2&$Dgjlilf ) Gtfclrijf BglJgJCfe 2eq 
i MiLJ3gj|j£<d3Jzi+ GBDaiflfyapdfdB&ff 2&i# OfclPUf DSlflT - D(i eAft$ 2T(Bbz 

.Cdajb&fc Dgl^ 

(Mitosis) (jjj^iJoJl) jiLioJl j^l^LuJjSlI :S2 d f 

ljfolJf+u#? tudrtf KCul^D^jrilf (UQJP!/ OByftflJ BgUjJf AS^TC^a?!/ DglQf 
OuS^^+Q^adl^OB^TC^ DSP fr&K(&jh$ !qi fflo^Eukaryotic) 
Offihefift D@li||$T KXft L yto EftdfEf (tfifPA L|A |^2^nD£BU4 E^HT 

(Ec)yfT tfflfDggjCQ 

- qpul Lf 2AjGJ- Prophase T frdnffi^GNJtiAi^Jlg BgUjJf yafSdfdM 
- Telophase 0^2^ - Anaphase Q(f tjl|f 2/Of Metaphase 
+®f (fryfrBzil&t !f LflMtT AodipaA K<d| AfeHf Lpfili^bT dMO^OT| OB 

yAj djzfPlf Bg Ulr OBtenfeSf UjJfOB 
KXSt AfeHf I^Atfl^ lpfil|yd^Dglij! 1^ WztWrophase) adfWfNJFI 2 .C 

KX^it A^KtfyT loi ttf (Spindle) y2?d| L^RQ^Spindle Fibers )yzp£U&P Lftfk 

.(Center mere)! Z^^<%Af.&. 
: (Metaphase) I aN?UEfN|f.c 
^PfAytyT^iilCell equatorial plane) +diBf (J^JUP I !gK(^ Aj&ff NJIfct Off 

. (Ceneromere) aad^lj P? y2?d|Q^ L|JiM) 
Pfltifc yu* dl 1$ d| AJ^Ij Lflifd^ ft yT # Ljff LJ Sgaad^fi^jlf 5 i$ 

(Daugher Nucleus) t Aljptfty Lftft Y^ftf ptfD^JI aoflftlflfolf Kti| A&ffyT ^ 

:(Anaphase) I |fT2LEpM|f.D 



(CDD) 



.Ljftn L#Ll#&(Midell lanella) \$\ Af+aq5[ IJL^R-p© 
:(Telophase ) I ^NJgfNJfl g.d 

L^afAy+NL^|gdi.g$n L0B2^lfcCKi$£L}:0T3 L^l^[g+di0f ydftE!/ 

to^u|P!(^ OBC^B+diBt LftRU 6ff + K$f ONKlnterphase) a#^3f OB+tfBf yPfiA 

.D@lg! S^^D@ly! BKf 
Ljjd*2A[ tij dt ft CijndHiJftifet C%AJ^ ft toBgUjJf MOB 

(fifRf 052^6+ ess (ejKflA Iptf 05(aiP!J ytr M HZlg UjJf L0*H£ Jtfljyfrd2 p^to 

KHjTDaiflfLJiar^JWjOBylRl pDfj^.+d^ t!0 KTfr ICI^jlft+l^diffif Iftlj 

IKjNjL^uli#y^TMl4Polyploidy) 6gT£ !j= 2 Z(bT t fD&yT ^D^KC^ !j= 2 Z(tffiR 

2 abrupt pDr^+dPf 2 T ft^i.jd3C(M4 AJ^!/ 1| aol^u5y2^ L^|=R Cdgfe+ frofoA 

:(Meiosis) J1>ai21 ^Lulilll :Lib 

2 T LJ Able dfclPQf DgUf L£ +r|Kfy®*ft Lp6& QjzlPQf a£ BgUjjf L£ UgJf L0*AJf 
+^a-D(^|lfiyh0Ll(lfcfi! ip^+ftn!f D9f<^&lft^(KX^Al^ KX^ff fP 
I uEZqlullJjJf L^d^A^ 

(ED) ftT :(fi^jL^di_Mltfj 
aqfi a&^Qglijf .(^yAJfi a^arf^ lijf .EWD 

lii^itinpjesik-^ 

:04lc^yaiadfd@<yA/i a^DgUfOTWf tB&!# 
:(Leptotene Stage) abfifffijE- C 

LJidS+0f|x¥A3S|!f K($p!f lipc|| I^KjSa&Jfeffl (p:KXiD^1jJhrafJWj2aBfe 



Homologus ) LpSd£ii_^T£ # Y^O^J j^j&(Zygotene Stage) I IMRPNtf- D 
lur$Ed£K<§ftu\$ (Synapsis) || Kfk+ffi^OBU z^ zhL0*Chromosames 

. (Bivalant) 

I fo L^rljCf fcJi.^ L#\phB£* Ujjf fpot ( Pachytene Stage ) I g^dJEfNIf- d' 
Lfuhiu^KCgTuDfcrossing over) a^uB+ud^t ^dAfuofAOgt^ (fi^j2nlp6 

,+a^Af K(g[ IJY^MlMi Afejzlf 
LjjZ + u^if K(g[ DZ0pfc#4 AJ&t y+ pipptfpiplotene Stage) : I UffflJEfNj£- D 

. (Terminalization) 5 life UjJf + zhu 
ff^^ya^iaMp-p^^ zhL£ AJ^fzftft & :(Diakinesis) I tft+jf fN|f - D 

.(Prophase II) iNJEI aN$UEpij|| 
yudiudiBtCj^J^K^^Aj^lJYEffict off (MetaphaseJ) y#Jf Uf afoj u Y 

.ya^O^AL^IJLftk 
.L&Bffli.0q?l IgL^li.^ y* Njloi off (AnaphaseJ) yAJf QCf ^Lf - up 
||Kful^^(a^^UG^2ur^y2U2d|l u^6:(Telephase_I) yAJ Q^rff a&tf up 

. (Lj i -nflf+diBf CBK<^ DEqff K 2 1 Lj^f* " 
IT zhi 52^ jtNjl froUfoA- &§\DM&ytnT§&K(^kfek\$y&X(k: I l4^2AJjf- uNj 

yAjfi uijz^qluiiij! i j^jija^/Ylz i i^i sjaR^Qr Dftiij! aM a^j-ps^c^ 

A2T(&z 

.1 I^IMUT^-D .1 ^afif^-c 

.i i$n j^faA^-D .i i#n icf^yf afoij-d' 

LpdaptfoUf flouzlf I uHZ^^ aAol<(arP yEENjfrZdzb Qglljlf L£ J\Rg|| 
lfrtfAyu*(^DL^K<^(^^ KC^AJfetf 
(UQJPIJA (Pollen Grains) &&\mkl\® L^u+ft 12^1/3^ || fcj&i fro^M (Lj D>ftz 

.(Egg Cells) +dif# 




aTCEb^ngUjJf Otr&l 0831*1*2 :(Ec)y*T 




I^|aW2«3f-cC IClAOT-e yAJfl j^a&SJ- E y£f I !Cf ^Ifa&J/- e yAJfl J^Qf a&tf- E 
TiqjfljG&afaf - £tf I 1^1 !Cfiyf2&!/-cD I 1^1 J^Uf2&!J-cc 

^PK^!Je3dkiiBFDtU^j:( ^dc) Ml 



I AbfcKuT oPa ICt ubGd^^f OP I H^dp:. K*t ubGd^l ($51 EihyfT + liftdz 
JNfol^lMbGRfculjM 518™£#I r|!Al DgrfCLflzTlgj ltfa8Plf KCG^l/ zhA+a#iKX$£dz 
Ljlfii$riJ LpraEjMilUJ<lf£ ICuT GPotf LjSfn L^Jlft:lo(fi|.+^[Ht+aq5[ !J L^k|| !HL£ 
^^d^AJ+IO^lL^iCtul^^Q^I OT| ! HC®ja. + + OCR !J 1 I HZ 
^PcyAM(^ICj2#:|| l^fEhi fcfc. !J L^fc CEi\ + dKfllf 2fr|!f I !JyT Rl 

Lpdzyu* I uEZ jpuf 8k|| Wlzo- Middle lamella I Ot Af+aq5[ f\ !/ 
2funD2 0tAfgg[Dftcfid^ W^DZCtAf+aqBriJL^I^ .1 OtAf+aqJ !f I toff} 




nNqprfiffDfeijNNq^^f -6c) in 

t u dAJf OK* W tfLfflWLJflW few paURMSfA y (f PLf f2hJ^(BbLftlo 
2fun!f IJWtfcftA' AE2ffr || !^fEhl^J|+! l^loiaaljHtfUjJf L0#Z L^IM^ICjadzfZ 

.pipH^igy+ydz 



(CDE) 



\2&\$K<tiqK\A\ tot fcELA (Jt^QPdMLOT&+IP^^ 

Ou IgC^Q^iptid^ + m * ^UT yAD^DS ir Qgf tffcUf y(ftj Y ip&l if nl Hp 
ULPu^Qgfdillf U (fi^AUL^hflgfd^riJ (^AOtfLPgK(&fr !J( +lf^a^ y^TD 

yqiZl^zi Qqi ac[Z^L0Y#2kL^^u'^yA^^ 

Ou HMpftu hhaS^f i Abl& LcT | \(M^(ii).(^\J^\^km\Z\W^^^^J\H 
Ou 5f rf LJX)!Q(BfjljLacfLf 2fr|& l\)^.J_^q!f OBADE^W CE>\-¥Pd£<$$$ ydi.^ LJkj!f 

WW 

fuzh?(biZ+ ftf&DW OBlpffiA U dttf Ai^2t qOK^M KG} Adz^Cf PUf OTlg 
h^Q^^zdlQQfS^U^u^^ ICuft!^^ftCf^iav§!f$rtD4hqtl<Lp^(jT^ 



The fruit J — 

. Lft& K(& YGf -PCfEhjKLf (Eff 12^!/ U dd£)Njiadf 
D£|I<P3 Ijftgf ICfPfigl (tf II Uf 

.+h£d*2cM rf L2A_J_^li2df 
YCu Rj JnfcfM m Mtffc hY(Grjz.0iac«f IC^r+kJt^B. I3df Np T+lfca Iff Y(BrJ|+zd^ - £ 

Lftft a8PUf l2Nj!f +rU flU zhuC^+^ilU d^+rf BP NW* *f YCfPUf Y|zd 

I KuliJpYul^JAaAjdll uS^ycfRKto^ a&f 

. + l4dK(l3c&1j\^2hH !t^W H^AofcU 

I u!f ISuNjif +rft IW zhyA?l<l !f ^O^/a^paz^a^Llifiyj a2^Lf AfYCfHJ^ 

.(Gfrj tuTOCftOCSIWM Lj 

qadz tijjftti 5^61 iayj!f kprc^ri 5^61 e# i2A!f ma^ij 



(cDE) 



Aj&ljjll QjtjiAL Jj^l 1 Loll ^ jl jjJI 



: Simple fruits dk_±m_J I jl©iJ1 
+uD^ L£Z+nR*J<¥<ft IT dfd^ IfBDA IfDfA l2Nj L£ JSft§ I l^adf T NjK$H£ adf 

.(^jS+LTg; L^R^A+Sbi Lft:Rfp+a| h^a^. Icmt^yffifrlffik 

. +|Tl^^D0l^dz 
: Dehiscent hflaqp^hbTaqtHEffW 

I u5l l^6(Hd^i^p^^dS(^^ac^ IftiZ 52Uh^Lr IJf Qfi^i d^ac^l IS| 

■ (Ed) y*T 

UL^ofA+u^M^auhiJcL^iadf L^lfcC^Ulegume Gjf$££r£2 2z&: pod L^|!f-c 
ventral I ulZjH^aBPci OP I HJJlT I) 0? Cf^UI lljttpa&Ptf I H2£S|&2^ Lflffift 
LjfrK&l l!jttp2&fR(& I IS? L$dz yfc$%M 5(fi|dorsal a2rtp!jA 

(ud^AQgy! yhipa^ LfllJLftodpA. a2nlp!j : 2&fR(& <^DB0DECtAf SStf 
■ I Bft !f y^f I 5(fi|2A|$ Ljhfcdf 2Z aitfA? fnAc 
affifuff ^q^afcpcOP I E^lfDfA+Iffii A*U" dwii^iadf Lftlfc: Follicle tdJBnjf- D 

(fi^jifc^UL^n L^fTd^L^criRai^ A^ dwii^zadf Lftlfc: siliqua +!pBP!J - d' 
(^jzn^+^L^diliftdz KB !gy$T1.0£f^+|ar laflf Oy^an^ 

I uZfglf 1 ou+ I2ud£l uSCfil+u'^Laor pCepj^f IpEP!/ iadf NJfc: silicula llf&PIJ-D 

. Iberis I ad^iacM 5(^2A$L0f$>ft2 I H^AoRLP^. Capsella 
A3 LflSjrp )LM ud! H^Aoo^Tm.^ W dwii^iadf Lftlfc: Capsule IHgJ- d 
: I ffi^saUl^^iadffO^. 2fl#L0$|2 Lfi df^htop 

(ucp L0^| 2ffn I 5T L^liSn ft L^G&Uloculicidal I Ift d|Ogpft2 aEoM&rtp!/ 

ecu QLjti2 Ua 8PUf L£ \ E8$ ft yT zhyd^Pff Y #1 bK^/A3 

+ H2ildiuaBjSf 2i#uo!f I |H&ag&Lft6foA. LjGfraCeM 5(fi|septicidal aari^J 
affi5Uau&. 12AP=I 5(fi|septifragal I ZfBT d|a$!#jtNj2 2e$J Ct Af2A?d&> 



(^^(£y&(f di^SM^cLScCf Lj5jt(1j4 a Slip!/ adBjiftf OP I HSPDGC^jl l^jjRf 

a2uJ^IULf2ZOPfl?^3df2ffn 5$Tl^2df C^c^: Circumscissile I Lf2ZQfej(Y) 
Upyxis +4a+HgJl t^Oflo&Alid C®g!(£2 azoa^a^CsrtfyT ^Q^df 2 (flte 

. q!ji_£A+ \z0$&Ms0 

. l4At C^TPI/a^ 5(fi|YyqALadf 2ffr,h£np<: poricidal Y^A+Ut#h©Cfej(uri) 
IfuZI u5lf^di3fdzya'a !Ql E^z^STlgL^ Valvate LMpqj,AhS(fej(0 

: Indehiscent reHD^hgUlfHte (f 0O|£tf ) 

.(ED)yfT I l^d^DjL^Ladf 
I H3P yQCipD^D pgACftn Lf0fA+[ffi| A*l/ ddd^iadf Lftlfc: Achene ( I2fl5) tlfD C 
+ul#ur2(udf ^Lp^ULpDfA+qLJ 5Uf a8df ^K&dlBI^ IfDfAW H^Aok 
. +!^A54T!JApeAf I 5(^+^1 ylJSff IftiZ 12^ L£ J\RfjaDzd|az 
tful^lMA L2th* H^AoRiadf LP 5H#Uf iadf NJfc: Grain ( Caryopsis) ( l2^hB- D 
MAj^ffn +l|+diadf 2 uih^(g 1^51 IffiEt^lcT pLpCf Ulf0fA+[ffi| A*tf Mlflz 

Car1j4LfDfAl2na! L$^L$d$®l$m% Kftl2^! I gztf MtflzTl^: Sypsela Cft f|b - d' 
(#1 tgelf Z V L2df yd£Pt ofjAI d@fpfe a£0 5(fi|Yq|Zyacg PD^frA IfrfA I2tfu 

. K$J|4D 5<fi|etfj tj&lf HjfcSaif gpi Lpj^l#Uf2(^Np<: Samara +alrjdzO 
+ud3I^^Tra.JBii+ Kftl2^! tana!/ fHoAT gzASAZLT dd^JJlftlfc: Nut +pp d 
Ljjc^ULPbiZ+ucq^ I |H&AI§u5K(br$$l p&^lfafA+ ir a^ifcfA l2H^j\Lftl& 
yiitPH uuAKftlZuNjM l£U"dd^ 

. \dBB& 

.IT fcfif I 5(^l2d&to&2l#a2l\$!j : 2 uilf LpCf 5 fil^MJJk: Utricle - E 
(dD) lift : Schizocarp l^dp^|Ellia(£^(oU)i 

2u£ CfeurfD ulJJNU'l^S^U+daailE^ Ljj^imp LflzTl^Sq 2$£l l\$ 

Yfft mericarp I2ad«&2r| # 2 2e& IfrfA I2t*\i HZp£ aAC^ULp^ +Ol^z 

: i iu£ m.j>a a 2 n&t rrugaSf L^i^iz 



(cdQ 



yu+ aAdlft#aU£yT^K^L0^ I |f I2df 5Tl§(^: carcerulus \&(&\\Tk)£ 

. l2«Hf I 5<^zip2 Lf0fAL2^ KZ3od£ 
hp (^2*t$ Ipg CW Iff KjSadf L£|j2 I jf I2df yT 4g<$& : Redma (fi^B t |TUJz D 
I ucE Ljjdi^u+licl ultf t^2ul$iad&UK}3ad& uALfliftlfcl Iff LUfePlf I2dfi 5(fi| 

. L$&1 \l^l.$daMt$m LJJLftd* & *ftJJ2Jlgl Cremocarp toff + |Tl^z d' 
+ucjf L^jdiq|ljfcJi.^df Ljift yUI&Uip2 +#LpofAL2tt^ad^^L^d^ !j= ladf 5 1§ 
LM ft lad^l 5(fi|+GD(Bri KjSadf Lftfcfp. 22n!f I 5(fi| carpophore I E8| yd# +0|JA-d 

. Acer 

Uip2 ladf I Ha^yflea fnAcUL^±HQip$ AD [ft Lfllftlfcl Nf^: Loment +U2p-D 
(2H y+hSferp lifodzABoff LjK^ 5J^LT IJf LarJf 5Tl^+dif 2Z aitfA? 
Ku\$pfr\oitf{d£\q_f\ 5(fi|l D2pl_£pl c^LppfA+[^ L$illWK\<$ p$UlffiA\B%u 
a2ul$yun3fl 52A>a!JAyn5fl 5(fi|+&£p+!peP I ($<Yt#2r|<3 (G^uL#E8| L^iL#dz 

. +oyjAa^ I n^Y22lf#yn^f I 5(3fraM 
LPuT (tfAOul^y! +ffi^!jA«60! + E# L-MT Af lacfif NjflT^ac^Sf 8hfek 

epicarp I n3(uPaadS2u£ L^ericarp aadf 2 u 2!J Lftl& Ulp£ + Ud^Z^Mja^l Nj 
aadS2 u^AL^f L$}^^Wr$$D Ug\ Iff L2T^(arP Ljj$tffA2~[ L0ip2 Lftlo 
. endocarp a2ud£2 UU^AU+C^J C&ff Lp^ NJ£d&($]f£ Lp^ Lftomesocarp I l\A 
y+uT + u^Lf YPf LH&rJ&f t ^ +zffi5 Yt O 2 «a$Sf Lfli^^jfrAc 

(EE) 

I u# A3 udi! I Bfu !JA I udi! 1 1\ AfA .3 a fffi^ r^J a adf 2 u?!/ (b^ : :+Ipaf - c 

.pr#2AiA[^jAAil^ 5(fi|l HP L^ol BftA 

I BfuljAl ud2 I Ot AJA.Sqg af^Z naftf a8df 2 u?!/ (^: Berry ( +dB£HHE# - D 
YuL^lfT 5(fi|l BftAI Ct Af L^fiilf L^2Qgdf YzT oLj&Uf Lfl^ I »J jtfg AD d2 
I2t*!(to&5q2 I Jtfg; I ffljSf 2 LftoCfflpSf 5. Gl^JA 
. (bidg <3ttff IT dd|2ffrhKPIff WE & Ul gzi/ fM_^B^t Pome +GD# d' 

Oauad£l ffifu !j= Can!/ <3ElCPIff LJ1 Jf (fCB^f IJtyJ 5ip2 y+doa Iff I dapSrtf Lftl& 



Aj&ljjll Ajlill Aj^jlall (J-jIJaIIj Jj^I i Loll ^a. jl jjJI 



2 U£AL08r|a LjadfT I CtMl r|2(tf L$i£ LJJLftl&U d«^L^ J^f Csnlf * 

yd*$S#[ja* KfclfrfAl2^! U $&|L0£|£ L^l^l Itf I2df I Nj+zd|c!£ I2df 

(Ee) y*T : I l&(^(^2d£fA.J}a a 2 «YTA]J^^n^ULp^ La^lJL^aaPDCferp 
pEAjA^TIJI 5(^12^!/ KPkl S^^yd^+d^D^LfDAJC^: K($fDC(2k%\zc 

■ +!>^A 

I2ud£l u5(ucf lauP^KPfcl \zMd%Zyti%6\dffi) K(ffj6r| +ZA±jdz D 

. +^11/12^ 5(fi|+Hi?L2ada^Aj : (^: K(tf?+ZAJ$zd' 
+^a!j : KMyct^2Mc^+T!j : a2^fl Iga^ MMi^ 2A?d^& : +»+^£dH^- 

(EE) yfT. 2O$jAL0g : 2(M 5(fi|+$r|l<l 5 

: Pseudocarps a_iil^JI jlo^JI 
2Cud>&. a2uTO$urpBlj#2RI 5^^512^!/ U dd^LftlfcU 2$£l_£ 12C& I Nj 

2uE|d|KPI^2^nRI SftcgftfeAJI 5K(G|Uf Ljj+H$+!^ApEAfl 5^(B|ur+Z^d^ 
Qffu fci| KuPI^ Cp; I HZ2^C(E|ur LP !#gf I 5|| !t*A UL2df Y#2kl 5^03 ttfA 
2 uu^^PfrjoKAtf I ^f^+l^d|2^t || \%A. L2df Y#2I<I 5^attfA5M^f 
I 3\. 12AJI 2^^321^!/ 2 uilJyPpDt off Z CflOflf || !^AUL2dfY#2l<l 5tMld|a2^!j : 
. ao^JAL^I 5(fi|l2df Y#3<l 50if fci| LaAJf 2A?dfPfDfd^+l^d|2^t 



(cdD) 



K|^BEffUNpqTMj(da)ii|«l 




^psijisfeia>ij^iz 


crfcfeia>ij^iz 




(tffifttg4not|ff 




ydclz 








U^f+I 5KflftAdT0i#lo 


Ofcdf* 1 5KfttfAd 


a 2^ UaDrd^ KjfD^ 






tas^ifz Iri 


i m 


1 ^ 
(Cu[$)L£p 


iadf 






I2t# 



(cdE) 



:d^3Jl-Sl d l 



mjadft KftDAI 2zl&Yl£i|- yDt-52Nj!f 2 utf- JVtfff- Zff- KHff- Sl^jf 

Floral formula I 21^!/ \JU$ (Tp 
lauNjlf 2 ul AOLf A<+!padiM H^I^Ri^C^^laA^JL^iZA^di^ L2(feA\lj 

.2Cf R^b 
-iONjaA^JI^jA 
aixE^ic^ i2i^ af< o axtifr LpoDAiai^ kixe^ iflg ia^ 



Floral Diagram afJflfUfeqptf ) 

.(HjrzHd^ii0ilC(^d|yu'AarMi a^lft^OBOraZY^! OCft5Pf<q)2 L£ lac&AMj 



.O^Ofrd^fA cD|Qe)0 (chd^K (d) || ? E /i2^LM 



Oft? 12I\£ O^k $ 

Z*f II 
Yt£i| Dz 



latWiasg O^k $ 
T2Nj2u£ ul|Z 



I#!fKak ||l< 



(Ee)yfT - : Family:- Papilionaceae Id^+pif- C 




(tdflgj) + arjg^f + p^D 0! AJ!f Yl^i !JA i 2IStj!f U|t <# A L2Nj|f Y^ek :(Ee)y*T 



(V . )J£^ _; Family:- Graminea ^Wilt -D 
jp0affd*trA (D)D|0 Df ( pUl|Z $ E A2I\§!jLM 




(cdE) 



.2ffl^yFUf 1| IrjAS^ij la^Lyfflz+^l? - c 
. I ati^QHUf ICJ24LJ 5(e| t &JTd£ D 
.0^1 !>^our|!f AycHf L#! L2^.pB(fi| tdiEglj 1 - d* 
. KAtfA2 Cf 5C |f I2flj 5(fi^+^iijr- O 

.ad@JA+[R|L2^LpB(fi| +0^- E 
. LJi^jUfA I dBf 2f^f) 12A_J 5(fi^ td£e 
.O^IJA+lWAOI^La^PB^IW- E 
lfr&Al^ad|K^r^j^A : l^d|K££Uf(Y) 

(+h£|Z) (^ffl^L^ 12AL} D (IffiftzD^jAX KH{ Of L2A_} c 

(Y^nj If® (^jaCq!/ LaAlaten^^ hqtfAy^l!/ d' 
+&#K£AIfCp2fAf af : a^PDC0^\USS^\C0^ (ur|) 
.2Ai|l 5(e|+aBZjiar &£DD .yi^J I S(^\USS\i^- c 
. I i^fAaaJ^ AL^ 12A.J S(&\d$$ L2A1J- d' 

jloiJI-LiJlii 

.(B^jatfA^JI \^(^\\^)^^^n^M^^K(^t a3D 
+d(f +|T^+(^^+d^^!j : +3^!j : +U^hp2(^ : : USD 
(U of znlf - 5 fiJjp- +0^2^ OP 

(L#!J- LjJ|!f - C^lf I # - 2&#- Sdif - +^Y) 
(taBR/- WPIJ- Lftlt-+lfigf)+|T1^2(^(ur|) 
(YI4f- a&J- a2W- OPP!j)+u'£+a|h£(^ 
(Ljtf- KAff- +UTl!f - pEAj) +f^+zdfcj^uN>j 



puzhS^H^aif L^kL^tl^d^taa^lJK^I 5Gt Irjjlf Z I Nyi2Nj!f • 

.1 OOTJ 30(^2^ \m&T$kLp&N$ aMi • 
<ffd$tfflt<£cai4 KXSbd£lf Q^£N) K(^d*zima<ft| 12^1/^1 EZfrft • 
Y(uld$Andrcecium ytlBf (Sd^+0^(fTX(biCaDdS - Corolla J\^A Calyxl #!J 

.Gynoecium 

.ta^d^T>t^E2^0tdpa(^'D :l IJYlfclafcdz 
yuirACuirfti a^lJ^OBOrSZY^I! 0UaDPRH2 L£ laftASIj T 2Nj!f qtc£ • 

.(^zHiiip0IC<6&d| 

.acf i«teNj!f2TAarAc 

qadl) 12AIJ 2A?d2 ($52A?d2 EZ$t aftuf LiJiZfld^^Lp 12(6 CNj Kj2A!J • 

.(12AIJ 

acf oaAJdSE^Jt^Lpa^aAJdlSfCf Lft6(a)& : l^sd^j ICJ8fl]f . 
+C5uh0#Qp/p*DfiLj 5N#n OGHdasij ^23^Cpift'CfeJil^5 Lfd^df C6 

. 12N; Of N^Oft l2fcfEhlpdz2 |6 

.caF^c^ l^lM.vi^ic^ob 
UiPpEd^qf T^aasp 1 icd^ csycf pur 2Ha& 

ft N^tfftlJf+u^a ICCrtglDEapnlf CfluTIf OByfCflf iyf ASlj 2T(^2?!j : QgUf • 
. IC(^G^K(^^L|fiGD!^K(ftA^ !gi pao 

.(- ) +M)! +Q^yTO^|LMfcfirAU|-^ l^tfPEX&fo 
.2M$L^I&K(£di^y<$^ 

y^s2PD$rpB(j#2l<l 5^Pp(cyhK|5l2Nj!f LT ddd^i^fficU 2$£l_£ \B& I Nji+H^ij 

.a2WAe# 



Aj&ljjll Ajlill Aj^jlall ohjIJaIIj Jj^I i Loll ^a. jl jjJI 



JLittll -iLJl jit dhju\ 

( ) .Cpri|i !g|| ld| L0H|£fZto ^p|jj^O^[^a^[Ji- c 

( ) +dAJf CS^W ^LjdiffiHtf tf^ U^jLfliCAiG!!/ Lftlo- D 
( ) .1 A22$(Bcii^6f dpF L8IS§!f- d' 

( ) +tt#iad£B^ : iad£D 
: C^(G&f#^[ |d|dz:Ol$f yft !J 

ycfpuf-ort- ladf-iaAij-ia^ij 

-:+fljKp&fyd|0+ K^y^f 

yT Rtel/ d#lf2(p5&2af&c[ ap+cfTdz E2C(br$$ s+(^R I c£Td|ytf Af I 5c 

■ NH* !f 

LJj dilteu* (u rlflf + || aafi& KX^% A&ff yT 3$yAJf a iQ ! I !<t ^LjJf 2^3/ 1 5 D 

mWfiWP&W 

12^!/ LftfcNflzCBIJ d^ycMCElDDdia^!/ KPfcLfto^- d' 

2(^a a^i/a^YTAijQ^D 

: I ^^IMA^^t^lJyjq;!/ 
L2A,j+a^iadS- 1 2ffr I cffd^tf AKftl2^ - L£piad£- +dDfcdz2^ - \q$0L\ 

.+|Tl£jiadS-Lf)QfDdz 

j^ja^qzui^ i HDjqppr/ 2 Wftf&lf: 

CLUPpEdz#IC(^ OBYCj Plf 2 ~[ c 

. LpOf0d| ICJSAJf L^f^| !J d' 
-:afi^*SUAgCfife/2#|fiHi|f 

5j2Ajf- L2ALJ- ladf- a2IS§!JOfl & Lfliffil^MLfl^lpc^ 

iH^JA+GD^A+^iadf- D 
:IHDJD^ IJpgftf LDZflldhTNjUllfijflilf 

.CUf L2^!i a^lJCftdl-^ 
aa^i aAcdlDglflf L0f+ I 51 JR Lf 2A3J 

A^d|LJ2A^YTA]j)-^ 



J*J11-.LJ1 



I^I^M IflzdMrPIJ IflZ tijr zbfe+dBf LfffiyA(B^ipp KC^+dti^B^tMfc 
CffirZO.^^ I^zi Y+aoA+q^!/ KCfiH^y+TI^ L0ia£+n^^H^8^®J& 
D3p| ^ fl!AC +ffijAycT A^A KdflBfAl j^ljdftfc LfliSGEJ^ J^AC^j Isatfz 

SJegfbSTflM* c !Jfe3fE !T«Mf tfBUff- C 

SJegfd'STt fttflfcfepzd' !jegfd'!TIIMJ2 CfB|0 IJtdpjf- b 

K(gM2Hi4d|+:^ U zhbtjgf)^ 

Kingdom Plantaea^Lull d^JoJI-l 
Jd i-J1 d1>*09 alkfto ^LiLoJI 

t UGDf LjjdaauRJflCC^yl: 5^: Spermatophyta or Seed plants +&H$K(fi^ 

. a2PUfK(G^K($d$z 

(feupl_£ ULf5Kj^ (^oPdDf I HZ^Lp%m^3g©tn fWjf Df6|f - C 

. atfftLjjfl HZ 

YCfPlfAO^ I H^fifeDr I 5K(fi^ IJflj2 \Edt\\ m J\f5ff ltfc#H5fe|t - c 

.UPftlJ- K&jzolJ- YKfof) 
+d^K(^IJtJjYli^+^|K<^l 5+Ted|l SZ2p^+0!(f (J/^&^KC^ LJiiffim 

■ arrh^a'R Autotrophyic) 



Angiospermae alkfco ^LiUill-f 
Division Anthophyta a^jdjll ^LiLi-iH^ornd 

.IT 2UfOU[ I H2C^yQ£^6B2Tft§- D 
y(^UfyptoN(0($tfd' 

^01^ .(2m*pL(fej2(^l<||!K) +^|a(^Ur( U J d#2^)y^^2^W-D 

:(^L£C I !Q 

Class: Dicotyledoneae Q/iHIHH adJlL -V 

. 6|=H5 (^5j8#J-d' 

. CttdfT A^+d^^ hfc$2&f Dfcf d 
LftEZH^ AcoLM- e NpAO^n - E 

.^l^0U(^- E 

-(L$\j4\ <$£)&$$- y(J3BHp- Y2|!j=- yAJf- BSoEff: (isj^GBjfLJJz 
.ai^OjeAf- tfjftp - ( Nftf Itf yc[ (ftzLJfifif - Lflff - ( L^firtDEfe) 

Class Monocotyledonae a^l^ll ajilkll aiulL -f 

J 2fm2>&kK$\(a0U d' 
A*&UJ2£^^ 

.^(^O^n-d 
.(^brdz^DauACftg ( JM^AX #!j=) +ffiNj|f S0LJT - E 
.DfrKXi^diZE^^dtft -e 



(Cdd) 



Lf0fA+ 1 HE H2 AooLjkjjlf - E 
.yTh£- 5Hiaj!J- Ll^!/- aAJ|- a^T!J- Off- KXfift- dfef- yPlJf :(^p£L0z 
Gymnospermae j^^-Jl 21 >*© ^IjLijII- *j 

I 5q5Y>0LjJCI 0b LJii GA Lflttj^ ^aAJ^IJAYTPDftAf 18^)+^ fef# 

. m£ rocDd I !JA? Lftk2M$ 

.20$Lf yPf^M^yct^C^Ji H2 Aok- D 
.(2^lj2zdia^||!ty U^|yP|=a^TS^Q0^2^l^jLPj=k-d' 

.t^lrj!/ ^ D !J K(G^ q)jp- c 

.\m$ K(M$ typ- D A®fePd£K(ffli typ- d' 

A&fePd£K(3&f ^Lj^eqf !f I Irj yc[ fgf LflfT ThI 2ftjA 

(Pinus) fe^l f 

l2lt uPij+uc^abcqi !j 2(eimd(^f taff 2 1 L^ipec^ + 5 oe^ OBaTeqf !j 2Tftg 
^a^iOBfnMui^eaaHedia^: la^r +^aa sja&sqfr cut 1 u&(&)z^dofep<# 

+u^$UuP!j : 5j2^L^^d^yct^Dwarf shoots +G£^?i^ AdgC^h^z 
Lftud|i PucfCEbeqi ulJKC^ ^fe (ftoMiSltfU OUT I CfeQfoAyfnj 
OuSL^dlUffiCbi'Pdlyucffit fa K(&f I ^jM^^L^WlC^lyd^Monoecious 
iAul/yu^^+^aa+pgAO^^Wi^^W^ U£P#J H^IJY^fl HZad^^(^dz 
®LT udiud(f + Qj!f I 5AJga2LfP t^Hob itgL^WI^dlyd^a^ I H^IJY^fA+G^!/ 
la^O^lydfcl Itf Ljdi HEYra HjnA5f^|U^d|(^b Y2# I !Qp$n 0^0 II 

. IjA^MtW^I H^IJY^yadfaot l£jd|crePd$ 



: (Male cone) nflTffLTCTP 

Yfttot^Efrkftftaff Gt#>acL^T Lptei L0bS#l ngFtift I GBfcGfc+gaory* 
eqfif^Ao NjjfP L^22afeeq§Z # I 51 5T 8rtp6j^Lr LIJ D^^UPollen grains &®Z 
I uHai^l+u'^^AJACj^j^l^l KZgj^6Lj^+to#!A. (lafeT !j= D^lj) 

(V > ) JiA : ( Female cone ) nNSLEU^ODIP 

+SJT8a yu+AU Bract scales +d4jf 2 iTfirf L£$2 ydft2fodi.0i l^|G^d|Lftl& 
Lfu^ L0cr $hi of ^higraa yj= ycM Ovuliferous scale t of $N>graa (Bjfl5yd2l<+ dftf0 

. CSQBPd|tnji^tol5 

d - D Ljjdz Ad&yzlfld^l l£Jd|l nffc^KXft ^0(h^in&a4q I # Lflz+irtfrtpY*^ 
Nucellus Iffi^Mjl I q^uoM 14041]!/ 1 $f atf&UKM toy NtfA#2 20!/ KtffrftZD 
Uiu! yM L0zaGp(^il£P6l F^a^Uf toSljuZD 5fn&aHf Or$$2 u^&lQBagQfflE: 

I £j HZqi^z-TlcJd^ l3|=W|UQafi i d|pTA5(Monoecious) L#td|i p^DK(££beq| !j= .c 

tudR^^iq^I iQ^toiByurp^Danairfs^qLj Hsc^ztoajai^fEhD .d 

. +a^+diBf I N>ztja+a01(+ftn a2Fm+^l?+dK3| 
P?Q©2hDL^U(Pollen tube) a^bWIjl^ .d' 

apu09puo1Se(H|ipbeHf 5Cb5qPCQ^| ft^ L^^=^ L^dK3 L^diCq^ If j fp+ ^ n!f + LPI=I< 
^ddtei ^I4ti (^|lfiLpj:R6^(Ljft + opu LfA_|^=R + Lf ^ L#Lj^li.^=^ L^liJ 
L£dz^^a3diT&8PQf(^£UI ^a^(^£OI 5+4HEo1<+|g^ L£ lacfefti 

. 

2uu2!j : YI^I&[23i>W \^Orfic%K<^ LVi)\k%&rtf yUo .d 

. e^tCtftaflptiQI KjSfoSqg edrj NJiT 12H$2 u£ %JfX/^ 




(CdE) 



.j^i-JI d1>fco9 j^^-Jl dlkfto -jLjL-h OtH ijjl^o 







; 


+ QtMcr|'J ' P-nT ^M. ' LaZjjpyL>|a>t5n li fx 


1 fy-KY Hf \7tr\& AN 1 k'/rl rl V AP0\7DfFi PAH-kfi \VWO 

L^fKJI Rf YUJu^ANIJygQ^^^yr^cPRpyCHK 


- C 


IrftTAPDHfclPAIIf T RF/TFAnAHfc 


\/HDW-lf 3 fArt nvSof 1 H- 
.yijofij z JMJ UH1<[ L|Jz 




4. iTrNJTYfiiiA IPi cTHf IrHhlPrl^lirlmP k^nM-J^SW 
t UUiaJJlDlfA LCU nJtljJJLcXHJZariJr l\ Ui£Lf£j]lg Jl 


i\|c(J>| 1 A LylhO l\JH\- tO-U t(JJLE_ l\U4£lJyUkK 




k"/T>A ImlSPIf FfArltft VfrfDi"il PRT r&lrftf Crff 
l\ GeAt (jF|UJc!J [JAjJA j U rU ! Cf\ O^tCJDq! Ifl" 


A- L^fip KJJA LCU rlj U^tt^ 0Z9JL)Z LcLKJ<Cvq 1 LA 




1 fflrPftf 








T HkNHfAhA Pi cTDif A o [aim i/viifA 3 rii ifa 

1 lipl'gA^ACU rlj Az L2j£\l\Gc!JAz: WJLJJA 




















-b 




Y#2kl 5ytJ3Hf A+ fa Of ydiCu Rife Ku £nA< 


-d 


PflSfbT 


IPMilf AMif <t5 








-D 






-d 


fArr-heonniatt rfi^f ffw 1 7TK A^nA ftfrPlf 3 iV 
V-A I C lit ^OIlUl /T UUjLj (JO OJ MJUM VUU r!J Z- V_A_ 


+ (1i*r&7I^A^nriA+(^ITii Iffife 




i M-C'/r\,Y.oc r .,,1. \ irfflViPftrFPAWiifPvd 

L^fK^L-yCaS- LrlllKO ^.tyjfj la_^pl_5 OHIP lJCz5J^ 




_ 

- E 










l^^ivA^I MifirTfrfThr* I^HiK 


- e 


.+ |E£e- d' L^^+aoL^q!/ 


. L^BZD | [SEJJ^I^IoLflrj!/ 




LjJ^CgTV^aoyhkdflPtS^VTPI/i A>5U 


tSfld naccB^ |sj=T HZAjzyTPi/y+ao 


-Cc 


.(Tracheids )KXft |!f 


.( VesselsHcWP 




.+ |^d^jPi ADdUCMip^Lj 




-CC 




.L2t^AyA3f(^2 








-Cc 



lfr£M|ISEfi|E 

.C(D^/5^2(^TaHifzht) 
tiX&Pft fiStfkotf fc%M(^ 

^^£p$S2$fd*g 
■Y<fif|fLJlyAJfY*l 



. yODJ to LJii&loUaffdf + 
.ofD.... 



.Y<fti**SlfY(#IssjBfflr 



lJ*NC«fT|Pif 



(CdE) 



Pteridophytes Luuj >uJI ^ bL_J 
Qzip(Snjl9pL^DgQdffl !j= K(£pt *f tiji; LT zhJ. 5L#&cORf K(M$ LflSaf DERI 

ytflQf ypfeiar^ tijj\0fai!f &$t{$&AK(g&gN}$V2i !j= K(G^ 
:ZP(2t !j= CHjpLg ycT ^ L0£ThH$£M A 
Division Pteridophyta Iuua jmJI j LiL-d I 
KCu&jzolf L#l^|6ft N^R+&* Af ICCfi^ QftEEqm Ferns ) IPft !j= l^att 
I uSCurl^Z^atfftt^JAI IS^Y^LJEOCI !jA? ($K& E£n!(fe$fel m \&®K&Sfr 
Lfbtfk- Y(u^Lf I 5j2fid£d I $a I !gyT IAt^ ft 50lfj|i 52^+ luffing LjKfiBf 

. +Z23d2£ +cj$(^ 

.2jf$l2fto KXtfjY .a*|^f KXtfjTDI NJZ Pft !j= It^yHfcT Rf K(G^ 0>2p_^ 
OuHZatotf I 4ftydfc+h|£d|5j2^A+ar 2Z 2A*iA5j2M5<£ QgOctei!/ KXtf^df® 

I l^ilfCCtulfl uHauGEtei t J2fai 5yd$RI %\a^fU^fpfcti^f fifth 

. ( Dryopteris) ftf (fife I <$&qgflf +cffc£2 20 L^^yOCV^ 

: IJfeqkeilK^jr^JEKDjiE 

.(^efo/CeBp +d80|L*(fiitAYA[ !f I 5+$P2t !j= U zhi ER- c 
fyflffigftl di rf aCahlf LT jam/ zhMiEiZ I 5(6(0^ 61 +tt*f U zhk^il^ R- D 
. +da£TTf Lf$©42^ Ipfflg Aspidium) IC^ilER^ 6fQ 
. LffflfaJ zhl 5KXft I 5(I^Tap^ R- d' 

KX£Cu!fl 51 Eft- NpSt+KSfL^$I 5fr&A$- 2T di 5PnAf ^ TCt AJj 
5 (Eft LjjdiCCbiHtf ICbiGDf 12^)1 51 1 Of C^nlf UPtO' Hf Octotf KXif Y*2fo tl^DES^!/ 
A(£d|£ (f ul^lC(^^+^+dif2Z2^(^zid*+^GUt ICoRAU|+43>GEfe^ 
I 5+d^P +^$0!j : 5j2Aj L^+4Jtei!f T A3£lj LflilEPI&.+rai^ LflBudlf 

L^^^n^+uadien!j : 3j2^2urttfi Bl^iiftratiifidij^U 4- mtu&<$$ 

(- ) yfTulfl u5<¥+air#U^2MjJlfc HZrftf SJ+Gd&nlf 

. Optf 22o*U^a!| IJfljSLr L^A 
(uqjP Ljjd3^ O^fhi CeRL2oT p+bQH^jl CfeR^Hi§i(^BU+f^ira<l EZctotfOft 

I H^R2An IJflfiDIMI CSciBilf 2A3J )l I !j= yADlottftjar PIJ Kpfc uh^dia 



2&ODZ!t OUt !f I 123^ lrjj!f Cffir ZLf LftlfcAf Cf fcMii^U (3#A+ la? I 5KXft KdSfc 

■I W 

yjpj i\Jr ipq^ +^ei^+QB|=^f iwfcSr asofi^ ipoB^f a^n sadst^ iqij dSr zur JSLr LJ3^p? 

+ffi£-p&.+ fiftf lMfd| Y^R+^ip^u' Lfl? 22^1 ^+lijnfl"2u! yT Rl for Op<l I^A 
ra^d^DpgMl mCfAl !^triA[ppL^2cfiryyflD 5L^loa^l d&ertf a^Of (@BJ 

^i^d^gacfuij^^^^a^^L^ 1 51 o^afojLjjffet cf Raw 

. a 2PQadl odieri!/ 5j2AJf hpz^i^ rae^ij 
Mosses ajjijajl ^bLull-j 
+l#d*ftg iao^ ICCajilf I 5+3$d2ad$+cj4J K(aj2a!jA+oUfr# K&jzotf (e^jL^ptMR 
friA<(fi^2^TlJfr^i I Eg2^!jAp^A2(^^^^ IC(^dz 

. tSeilfl irj2Uf I 5 

2ffifiA+oOta)fcc^(fii ^LaoT p5A L&ofpDW L2^Lf C^LfP K(ffij Nj: 
ft? Kjgafnj L02C($d$i.£ ia(& 2^!(£5j2AJfA 5^ !JA 2^!/ MJjRdSr ZDCajr zhi 5 
i^^fel/f (t^^^dM^(Rhizoids) I (^(^jU^Am^LftR 



Division Hepatophyta ItiU&ffl Jtt&Hf !25 


Division Bryophyta H3flf I Jtfcff^f !25 


pN|f ^punSzau^NjKEdiif: hGNW idz-c 

q*t teTf PLEriUfe AffN^gtfcfNJf- D 
. JtMDfZTtf-D 

Riccia, Marchantia jR$&EtfDftflt: ijWP E 


Nj A|NJE Ufqp ABZ LpflDpC GET UOIAJylN |D|l| I (A* C 

.TO J5SJNJ3E| Dfifj lYf^ujFf pMiNpatfflf 
.)Pjti)pa-ge|f-d 

.JDBfqfc-O 
■ JBfWC-cJ 
Funaria Jttf*§|f I jtf Zlfltp E 



(CDQ 



LPu+loD^ Dl ulJN^Dyl^+iaBl+KljeiJLjKfiSri 52^A^TI EZ&E§§f 

I J^&uEK^. I fan ypci Oft© K(ft I IZ§#*dl d&ertf ICCft Lp^Q^nlJ+HgJ 

.1 m^ak^\J^k^a^^(M^M^ lA/aPij) (fiBepeh^ ca<+p3ira< 



ljtfqrNj:(E*n 



nTNj^EdJiilt 




Thallus I Ml Lfl^pi L^y^+0|hk4^(f!f IC(^L^iZ^£WjV!<^ -C 

OuSfrljCfldlCfluPIJL^iZ^dfe O^dSffiJzffy^^ Y+ao.D 

. C^/YKoOJOBlsdEffiril QjLW^fficta+^fy^iac^dz 
fe$uhOu05> Ajf lt udnte&i: (#fef 30KI| I (BfjCf 052 E&YKodj D^Ay+T .d' 
Yu[^yufflz>u#lju:t&(ui^ NJ»(e^j L^oADr^dz 

. +ditJpY!(QO!j : y^2wac QgC^y yT ota l4d4Bd2N=!f 
.a2PDC(g[ A(#CE (£TT)(Z2C(£pjn (#lX5(Hjr zhL£ y!(fclf 2 « .D 

lJjz itirj 2$fe(Y) +d^/o^n!f >^<^^>^^nR^liJi U (TPyS^OfOBS^ 1 .d 

52uTOBLa^y^)65L^li)! ($# Ipfclfc+aUfklJIf Kft6Qc^( A,C) KCB^ffi^f 

. <$D 

. ljtf$T 5f^| d&u! LM *Qf 2PT d^p_^ uir 5|| ($u! 1 1 $3f <$$ 2Hsl< -V 

. (^M^iffidi^ftCSr^KC^d^kl SKcp^JftAiadfOCLjJz 
3fcruoRKXftftai+34 I 5f2fAi|lj^jyc^^+d$jan ffM HZdtJpY^JaA^ 
(br uflSAblAUq^a^LjjjCf LfTizdSorolcl 5yc^ R|| \%A\ fia^fuc&^l flf 



I u5( Anefeltia plicata) (utfSgjYBD^ mCj^JY^JLflP^jfl^ [p^o -i 
Ad^+«S u|f K^afltfOkl 5Lpfil|lj^j[Wl^+d4udn 1002 IS^2CB|Ur Lpef^ZCE} 

Cadi^(biK^)Zf25[ q LS^Kfl^d^t? Yffcicteajf ffi ) 22Uf y^[a I 5AU|I (tf -1 

. yA[ad|f |Lj Sgapao 
Dfef I uSC^^KfifTudfa! ^cffi^iqifcafifr ^O^k+St AYKfof -i • 
. Lf%!jAI_£li)! Z&Cfi^f^Ktig&Vt P2 2pTcf 

:ra(£!j8^Ef||BU|PTIIMj 

■ onif 

.J^(i]ID3MHfFfl|BU|^e5-' 

a jofl^iJDZHajffbfariff ipuif !a 5 ^ 

.2|WiJDaM6f||BU|f!a5 

Division chlorophyta tgQH PM P a R- 

(ro) in 2 ja^Siflff^-c 

Ouad^rajA LjfflfiLjftPUt^ aofcyfTlf N|r doma$^ d^+dHLfl^BHf Y=£lo 

Ou 5pu nASLfA^ (Sfc SB? CH aA^JT C^ur !j= + SpadS LjyEPUf + a3^L0|kL^tr I>lxji.^n5l HZ 
T Aj(oR2 [Bf LflibCQ^fnf +t # LpDfA$LfP Ift uhl HZ^mj T AooCfijz+diBf 2 1 Rrjz 



Zoospores YBfk ! ififUOfej j B fUDfc Asexual reproduction jfedHUffit -C 
Isogametes loU^fl ^CftJ|IDE^ JDIIHfc D^Dj^f eproduction Sexual jfed^ffiliNj 
K43TLEhaiflP2 HGBBflpl^QZltf JD^Kdpf qJMjVnisogametes !UE|fl iDfipODiaj 
DHf Dl«t D0& JD^ElCdpf NjMonoecious C|z q^<pTL£*||qf tfrj I if 4a|F£ FvrNj 

Dioecious qzqp ?9±^iHCTj " 2f ^fe ^j^jii^cimipaDZ 











I I */ 




lv °" " P 


LuajJI ,vj- jSjj 




GtX/1 S^5aLrTDfe(^i^to«5!ftH^lj(ftG^ 5 yQBAd^aCfRyr JAY 1^5 AMj 
+ ^IfA y+T!f + rtjtCf (d^jTPIf L^I$E3ffA 2 T L0i#GYEgd24 CD5> YldB jSan&tf|iiJ YSD 



ICAjdJDOt&ftMJgtf ! r^fel<+n^-|3?T y^Pl If OBtf yU|R+CLPh* fro: apCQPWMIf 
CbiCS 3 1 uC^R A±|Ljfy|£jf I HZdiBgd'- D) I H^Abk+zOpvt OBCaiP!/ U zhu 

■ ftn 

>flD(^mi^^L^L#ngJ^ (isogametes) L^rljrfldi^dl^J) ftf&iAJCllfKffle 

Of |Ot Irj!/ 2^ftf K$OP ycT ^yAft 
: (Scalariform conjugation flEfttf Nf||0 : I Cftf! 2 dl£ f3f4|£l JNJ01 

LjjdilEPI&aPu! ft udi^oLp^^ fohfe^SLrAadjF yfcttL@5*f \&6- c 

(Conjugation canal) ta^ltf LCfflf Lft=l^(fi^yT # IT c£3fr|f YA$- D 
YBEIJ 3fa$ Ufetf KfiyfifP L^pDq\Efd2c^^erdil|tdiaR^ K$fod3t cfg -d' 
ft lWY^^)+Dft+^J^d9djMW(2H* 
YuBEJJ+udiRZfdut uhi IH&a^lY^J+d™! (tf|f Ift uhpl TulfcU*^ +ffi£dBp D 

. +Of£j LK$lj! +n&.|A=l&+ IW 
AtijOff+djBfl |At uAyl^t^njE) || !t(Lp 31^0!j2ff<f Og| lljcgpfot apu !j= C^#l§(fi^ - d 

Division: phaeophyta Hudf/ ||SJ|£!25 

i+^lj^lOB^^+al^llj^lOBY^IM sl< 
.da^JSBDflj(2fl£5LCTAcj|<$l YBB- I^fY^Y^z c 

.^IkaidfccyT ofet^Y^af^^^JY^y^z d 

JSTJltf- ByWirllljfBZGIgfifcjtett* GDfftzkY^^Tl-^i^Y^Y^Raf^ 

.(felJLfli/jgfLJi'Foi Iff: a^PI^J^l^-Y 
• +WffAi|ycrM[^Jj : +^ANJi ttf: Y#UfJ\$l_i ur| 
(ee)y+T .1 tfjjf Y©0 : y(2ci|A 

(OH) ^Jfrt JJ^' ^.nall Ajjjliill (JjjjIAaIU J jVl t L-^U ^ j] jjull 



t$lrj U$bti|0 HZCSi|GUL I BBfef I GEtf ™l ^ ($r!j£A fCd^rvCf Lftfc- LU 

.yia^OBQlrjif 




a jjISj JjjJoj I jj^jjjxujVI < jUh (V\) jLui 




2|NSffia;fi|pnTMj(EE) in 



(cee) 



Kingdom: Mycetae (Fungi) ^1 jjla^ll d^loo- * 

y^S^L^m^\^a\\Q^\^S KXjjtf I NjKXfifc^f 

( Hypha) (u^ljCurl^i^ # I t^J^i L^JH^f Ift Y+ao 

C^zi L0K#1f Y^( Mycelium) [^ti|+l|+diC(p1/yd^( Hyphae) K(gNjC$AJ$z 
I u5^6(el$¥flA( Chitin) LjRJlf I <^+dfeD&rZ Iptfi HSffrilf a Ao$\ yfTIf I bGK§) 
yu Kgft la^T u |f (gtoi LJiaUDflZ NJ£TRg2 (gT Bzib^ !j= I H2C#1f a Ad&aAagf N#2k 

+fl0f Ktffcgfl 5(#(^MpcD6ri Igfdif 2Z ar#oN Septate) +<@d££f LftA 

. Y#a^+0| Hp( +dAj ) Kfltaj I 5(fi^ septate)-( Non +($dz% Lftl& 

fftj B|A Lfri^t UfA+ u nHiffA I f&i^2re^+W^d|l HZ+loS^rp \%Mm% 

pip0fgS^2PD !gac5L^^j|a^(S(Zi 52 AT tf( spores) DSjErnf +ct^acgf 

^IqU^lqD^Lftk 
: IJfpuqiWyJEKDjDE 

C^ul +$Zi|+d^ yo[ <3d|i 5a^)2r|Z (ft J\Rgl IT jSdSf L^^hiCC^YoT fc - ^ 
LJjZ M^byloLA. #ty DSffT 5KX^!f L0ijfic£2 UM^2flk+d(|f huPDapZ^lgb 
IKiNJud&£l2 u5#uda.jJ2)^q(fi[I HMzjtflja^2TdiffiA*l 5L$jdz2TZ 

. \$z&.$\i$Yd[k0- ujadlf 

. off... (^AYC^^p^tcKX^L^K^LiJ^a^^ 
I 5yc^ (ft lads®/ aCBy^zadf^+cjiflf Ifg+c^jblCf^K'Cfifc^f LT zhsSPQnj) 
( D&fe&UJpauC&GO L^^apCudSaulBft^TAtu^ltdADtlJK^dl 
J\fo IqaPUT LT zh^ £2^2!/ LJicp yfflzjiqtf tZtijf I 5h$AW zh^ oPenicillum) 

. t^lCPbrdlL^^ALMaf 



Zygomycotina Cjbjlail! <> JjiJ! £AC- jlafl -j 

U L^^GhSC^fi^ja^loY^ ia^A2r#0hb(^|d^ Lfli ac^f yzgj Lftlo 

(eE )y+T.+4H]A+4lii 

2Tft$ 2n^D^Lf IgDf&i tUS3 Lftd IT a*d3ffl*JP!f *$hk£ yl #lMbG$ !JA 

•Chlf YPftA lq|f 2^ftfi ^6:Gt Iqjf 2$tf- D 
L^ftC^^f po^Cfi^zhl HZ_01^(frulol fo(fi^zhA?L|.^ljL^i.^25yt MJIo 

KQp/Utf NJMj>accharomyces cerevisiae (Yeast) )flHjf fU|- J 
&r u dnidKf y+T Lftofpf 30} paoA 2C6A\(j ee )y+T . Ascomycotina t #t ft K(a3C3f 

■ LjfeHf 

0f AT uP ^Mi\j^\fdr1^A®%K<^h%Bk I to 1^12^)^30? 

^yT^DghfeoLp HBMz^T t^hidBfl H2rtp6+ & I^+Ol^fcaafif aUBSqfe 
.LaorpytQl L^zJjdz#2r^||!R2PC^hlCpfi|j : Ii.J 51 U&A\$\®M&[ 

yudicOltf KX&lflf 2j2§l KZaoEJ I2fl! al^J+ZCEj (^fljlftf Iff KX&t Ig OBtp* fc c 



((EE) ^Jfrt JJ^' ^.nall Ajjjliill (JjjjIAaIU J jVl t L-^aU ^ j] jjull 



Basidiomycotina Kriffif I JtfU^f hfi^LTLBl Nj\(^garicus)f fflfZ iYfU|- 0lU 

I IgforaZan^^dStZ^ltoBUBCS^) K(|N^i|j=l^:2CgD^2u"P!j : l^zi!J-c 
(ajZ^ORf + GftJ z!| ip3|05^Q h£RT 05£A33d^qf ^ ^llf^LJ Adfc+dH^HAiMrP 

.+gPlt z!J Qtof. L^iG£f (B^fn^OI^ 
f (f I^U+b^lJAL^J+cjHd^+^GUL 5^Lft=lo(+$ffi(^Lad?D :iadfWD 

a{DPP2l«lja«pZ 
5*-C 

(ec) i|t ifWZft'MlzHHF 

ftl&Fk&tiSi 2f22!f2AJfl (pi agfyzgf LflHfeT 0ft2A1ph^^adf ^L^l^ 

Ofoto (M apr c^jcl i wp^^K ipzozh" rntwi P? £$ult£c$ i%iz 



oui4q i # iac^ + i^icm^ Kxft - fei^f a¥DBH#i craft KxiS - yPff 

.L2ttfAy^fy*Iz a*CfiZC6A*LA+*lf K^aH 
J^L^nAtJz! ||egf I 5Ati|U GNj^ l^q^+ 1 BE|J±Jki!f L^&^P^r + 1 g^K#tllCCfflqi • 

Z(ft!^2b&l!f<fczf ti^CffirZDf A?6A 
y+TulJI p8AI MyfT I HZi 2Lf OUL I IZ^dfjl Oartfjlf 2^5!f + oUhq|| KXffijzalf OB • 

.(ffaajAcftgaSiyflz 

.(^(E^fy^z5j2M5Cf I !g2&B(ft>T p8A^I ttffijf 2fa|f KX2fefca!f G5 • 
+W+d^+^+44aY#2ltf+0$h^A(£!j : K^ • 
(Hypha) (u^ljCbir^iS 3 ft I (pt+K^iGE^be^lq^CSfiS 5 LjJH^f fyz\ y*ao • 
/^dz^^tMycelium) K^ti|+l|+d3C(p1/ yd^(Hyphae) IC#Jj($A^dz 



J*t21 -iLJI iik allju! 

2uc^ ^(bi^fL^iaa^jacB^ ^(^cgfL^zre/L^acB-^ 

KXfc3fLJj«Rgft S 

A KQfijf !j=ta3t!£K(8H£[^ 

^MlfRf l^A+dRUf KX^&Dg^* pofo-v 

-:KfflfliB^K^^ (c) 
. ( ) . DMEf JSQ L£M i A#ftl#> ^6L^ip<]m^(^c 

( ) \m$OX S^B^Ay^Tlfl fgAI A($ Lfto^&IJ KX4j 5 D 

- :AI&JE£H| ff£jNJ|UAgD05(D) 

: AHDjn^||^SiDHT?r(d) 



Kingdom : Monera ^iUll^JI a^loo 

.Y^jjdCCajft? [Ml^2^Tm^j l^fiaftfA? LflidLf 2Lf taff 

LA(^ UP K^T; uhl&HZ^b^ u!J^ 

. Ip6r|d| l_£!(£a a<U \&n$\dMfc K($$$ ^ D.r 

Division: Bacteria Lij'i^i ill r »mJ-V 

Lfeu^zJ-d' L£ Ot Atf| I 50jfo ffcoU ^K^ydSA^Lflidtf aML0ttiU3di2& 
.(Zkm^LVzOt/ c=\j2$%) LjfeMZ.C- Qcd L0\Mjr 2Z eap5(fi| 

2u£ IJ&li^yud£^L0*a$ I P$ 8£ +l^Pd^M \^^\\\^mM\\m^\s^D 
. (i ^jlfihi^d^ApDfA^Mj^ (gp/A.^riAI HZ%j!J{ (3Kj yffc) +oyJA 
+^#H^INpf O^RftA- QgUfP?^^ WfAa^jlfihJ^dlCtdl/Al^ 

. (Bljfia f^dlljHdl^at Lfl^hpl dfcNJIZ q2R+ ac£cN> | ^3ho 

:JFjd|ip0*2Z 



( Coccus) a (^la^T ICJgf: tj&lf HZajf Bacillus or Bacterium) aA[ z!(&> 
U zhi 51 OB^ y+Tlf FP&fp(fi|( Spirillum) I l£ldt (Vibrio) I di |f AS^If (ftS 

■ W 

:)fpi4|K#-yjEKDjDE 
iJfJJTDZLNJ 

L#ufo!f YcT uR(ud^(^A(^^JA^A^ !^ LT jSc^ LjJ^hL^tKf gYfcfc- c 

+unHt a(ud* aauUJ Ljjsff LT 2udzT udJf 5tifti Itf U j2d| LJ^hK^ yc[ k- D 

. 120 LJ<& 5fl4Pd|ICfM/P!JA 
LjjZJ^u lq(ud^c^ \Mf\$Z&A paJf aJ^IA LJEfZir Ai2 (ft Y^c&XJf L0H>Hf ft d 

. KXft<ft^6U+dfelX^(ftapft.j 

:Jrfi|(fd^:Jt<Jz 

+Z^jT AlCuIB^LJiqlf WLT EbGiftelJA^+Z^ yffliC(2(Gj| !j= L02^ I 5f$(£adjjlj> c 

.KXfiHfrf Cffcfl+oKf ^dilgfra^l SL&rzlJ^dlyiae-D 
. L^fiD^LjflQfCStif 5Q6rf KXtt I H^HEfk-cT 
t Icjd^tdBtcilf flzlf C^h*aBt(i jflZ t l^tdi^l^KCfiH^ 2^ I SC^Hip^T^^IW zhlj sk-D 
yu«MuBH2pi|!fr(|!AfEg^i rot^njLT zhLp#. Ktf£ (ft$qft 3 a Aiff KAiUf 
to!Gf 12A[ I 5(ft+n^+^0r^|C^k(^(^^(^r| I 5SAi|flCfefJf 

. f CfRfi! 




jP)<£KfKfi|p 




jni wmtwwinteieQ <n 



Division : Cyanophyta (Blue green algae) di jjoll <\ j££J1 -JUUI ^J-f 

= hpcpapcqff UMiHHfijarif 

. \ jkx^C^\^^)SS0^\^^\^\^^\^^&^. Lp&AICC^ONj- c 
Cbi r^52Tft§+ befifeh* lE^LjJ^^efii: I r^+G£firt/Y!(QO(^p2ad|$u'P!j : Y!(0O!j : 2 2zR- D 
yuhKMuh£Y!^J^^ L$^ALfa!^yffi\4mK(^3$C$ 
) L^l>^lj^(^d^2!f+i^!f || !t^y^^AL^2^!f +^Ayffi^^+in^ aA* 
yuhiq^lf KOSfef I 5(fi|+a+adi^Cf Z K^5mj^diBf aA*UM Phycocyanin 
+u^*PudsAFf 2 uil/yuP B£ib«e$22$- Kdto L^ffigl/Aif y*E 

. 2^i!fyd3kl tify^ffik\^}\m\fai&iyfoY[ak 
Yt a +d^^ U^TCL^kyto 3 I SCaiP!/ ydpcto tdPf LpoaA L^kLp^KoOJ IjtNh d' 
Ij&LJ uHZj^bgqSl 5<&fit=H£Np<i ISfr- (^ftfGCI !#a(fel cffi^r YBHf I Irj 

ytftfBpl HgLpeC^+dqiJAL^SaEgill 5# ^ WBDGff (Sop" 5YK^CEf lltJjSTH^- €> 
fup+ud^ I2f2a KXft>p? la^f yMSf I 55 »LJ^6<d*W&(£QT !f I 3U|Njfif 
£Qu|q£ K0b Lfl&+U&Z2t hBqfcyKfcf IftljZ (ErfCLT zte+#fd*il3>ed I !gyl (c 
.O^AIj^KXifPA^r^+ia^GUl I H^TIJ+SBKJ^hD 

YuB0- (tuZ^M|IKjiijy(bi^Ny , t2KjA) ( Nostoc) H^AifYIDE : Y^f IMBfejlze 
a^euf 2urt[XJiC^YuI^AN^(Rivularia) (a£l^ YBm(Gloeocapsa) ^^dfi|Z 

+uqfl2 ud|lj(ffli^t+R(fi|(B^ tyfi:|| 0Jf L_p NjYKfof IjWj : Hu^TyjEHDjBE- e 



(Nostoc)pteN|pF^ 

ICdCfe+aa^ ^(Heterocyst) ia$3d|+ [p$a!(& ($fc|| g£(z 2pihiQ^di^Pc^ B$pf 

KuT tfolf IjfljOGf Ai!f Cj^rif Lfr&tt-j 

p$n Q5> I IgAJf cSn y* y«* A £^<# KuT tfalj L0i.0a<&z 

tit ^JE^tf Ljdi|^Of IjRJjO&f ^LfP!/ (aTPIJ 1/ zh^ R : flp&# L^fl^fltf u d' 
AicB^i2^i!fy«i(fnc¥a4 2^ki^2^d£BI#£ Efipn LftR afrhu 
ftr| Lftft + I#f tdfen ft 2 teuf LloRp? 




pleN^ia/filPnTNMec)^ 



(CEc) 



KNjJEKffae h^tgP4>T Off [P4f o 



■i tfaaflqiHNfr f eehpiaq sjo^jajdi^V )ifer H*|$tcfijisQEaai|f 

-:T«gp|apr: K|K:LH>|f: 

.t^ft^hlC^ L^^hp2Hal<- c 



(CEQ 



^ jgjfi jq gjLqgRptg ta^j j ? HM£i g g tejj <re Jill JM< 

lajH^fpiqpwisf i^iptfKpjtfi jpjp 2 00(5*3- c 

Afed^ Afedej^ 2 H»*qptHd£CttJ#l&2 

Nj ijg^|fKpR(:ijg*23-b 

H^iffiJ 2 JfctttfDHJZ. f*-d 

: JMI <yUI 

fNjf^^i^ tjeifuftcif-c ifspff-c 

finNWIPd' 

KNj£i jfaeSL ja* Dfi^i^f^-c 

KSqpifidJEO^qpXfedpflSp- d 

f tqfejfifsif tqHaf^^ 14* d' 

( KHfDZKflfe- KfifHJ Pft^UAgKWi:! t£ft c 

( psqiftUDZKeqtelf- IjfcKft lj^ia2|^flj^^r-d 



(CEc) 



- (-dUI JMI <yUI 
( ) JfWflJflP 2KpJ|^^HS^i|fW|ful^ !ti - 1 

( ) 

( ) JNjifltfsi^ i I H$aw.tQt- b 

( ) KNjJEKase i m &m <f - d 

( ) OT^H^qfHarrflEhrifi-D 

( x )- D ( x )- d' ( V )-D ( V ) - c ( x )-c 
K£60DZb 5i||Spfi|e1DSS|e - c KifHtiSCprfNJU C 

PEtjfotJDifc: j^LJI JIM) 
f FGfe- b spdftf- c ttpcqfi fijeuqt- c 

: griJUJI JIM' <MM 
.n^N)Mkdp^ifDffeHf 

^a^i^icf h^aiDai^T^DMjg^D^ jD^NHpCEjsjuiiEij - : f jrafe- b 



!TNH|hp<r 

iwm uym&m*m&& w-c 

WNj W*mit^mftz2-r 

pbdUl 2L&% U-wj .ftQfXizdQafuNjr 

.JUAM ^ ^1 !5lfD|N|Bflil-e 

-: ^ J^aJf ydLJI Jl^Jl 

.i^ILmi^JI i_^Jbd?2 ^(j^o^ Jw-oMSDI i^JLxi? — T 

-: L Jb UJ Jk -JLJI JlfrJI 

.K5rWf!Yf*-alW^-i^f!Nf»^ ■ 

mfqfflDftK2 gqfi£>if: 

■W*«qff||BU|fd -KflHEKD 

.hpqpMjlf-d .K|2UEi|fMfo 

Keqfe|flJJ)*e .flfD^adf 
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iWjEttW- !jsif:ij*r(cccd) D&m¥^vmttcdjEk - c 

c 2 PWlM J*fPt*N^UIH»iNJZ 

IJYNjqftbj IJ^fRiNjflHWNjeCEEc) ^TNp^JpflKI^I^Crze^ 

c KgnfzUE- tftOl 
l)feje<(a:cc)dp nm^HBUnlfT dpIfnfET UAM^ IfMf^pf - 1 
c a^Rc|j^pE|f- 
WSWfKI - AYf*|flJ*fe3c !JS|f:iJ*L jpTJEDgccQ fflft DaBAff-' 

cJNf^BD- £N1D£ 

c K0|FUE^q0 (HW^P lj*fe3 (CEEE) H€fe|fl^l|IaJS-n 
c tflfle f JI|||K«JffE|f:M(DZ!J5|f: 
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